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A Study of Intestinal Flatulence* 


By Joun LL. NANTOR, 


PHYSIOLOGY OF GAS IN 
THE INTESTINE 
ORMALLY 


the intestine in 


gas 1S in 


present 
small amounts, 

insufficient to cause annoyance 
It is readily passed, chiefly with the 
bowel movements, and is for the most 


vas 


part, odorless. The origin of this 
is two-fold, from the atmospheric air, 
and from food-stuffs. 

\tmospheric air is swallowed during 
eating, and especially while drinking. 
of the in- 


What 


assumes 


far the 
gested air is quickly belched. 
little left the 


significance because it is composed of 


By greater part 


is in stomach 
80% nitrogen which is practically un- 
the 


oxygen which is absorbed in part only. 


absorbable by body and 20% 
This residue, accordingly, is forced to 
make the transit of the entire diges- 
tive tract, and appears almost quanti- 
tatively in the flatus. 

normous quantities of gas must be 
produced during the intestinal phase 
the 
composition depending upon the diet. 
Ih 


ily absorbed in the blood stream. to be 


ot digestion, exact amount and 


ismuch as most of this gas is read- 


} 


ed there or exhaled through the ex- 
d air, the healthy individual re- 


m the Department of Practice 


ne, Presbyterian Hospital, and College 


vsicians and Surgeons, New York 
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M.D., and qi ROMI 


this 
the great 
food 
This has 


the 


By far 
ras produced by 
on d 


dig L101 ar] dioxide 
th 


uppel 


e sources { i) In 


mixture 


the 


irom a 
contents with 


the 


of the acid gastri 
alkaline hil 


The 


been 


carbonates present 1n 


lary and creatic secretions 


amount manufactured has 


estimated | v. Bunge’ at six liters 


In 
tine from the possible bacterial de- 
It 1 to 


daily (2) the lower small intes- 


of sugars. is be 


compet sition 


recalled that and starches are 


sugars 


normally broken down by enzymic 


which are 


It 


to monosaccharids 


abso1 bed 


action 
does 


health, 


such 


as 


that, 


readily 


not seem likely in 


would be avail- 


to (() 


much monosaccharid 
able 


bacterial 


for decomposition by 


action \t any rate no fig- 


ures are available in the literature. (3) 
In 


decomposition of cellulose, there being, 


ceco-colon from the bacterial 


the 
in man, no enzyme capable of attack- 
ing this substance Cellulose produces 


CO, and fatty acids, which in turn, 
liberate more CO, when neutralized by 
the alkaline carbonates secreted in the 
proximal colon 

in 
H,) 


and hydrogen, from cellulose, and oc 


indol, 


Other normally present 


( ¢ 


vases, 


small amounts, are marsh gas 


casionally traces of skatol. hv- 
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drogen sulfid, and ammonia, from the 
putrefaction of proteins. The last four 
gases are odoriferous; CH, and H, 
are inflammable. Carbon dioxid is by 
far the most readily absorbable gas, 
nitrogen the the other 
range as follows in order of their ab- 
sorbability: H,S, O,, H,, CH,. For 


details see Fig. 1. 


least ; 


gases 





= 


| 
- 
H,5 0, H, CH, 


CO, N, 





Cubic Ce ntimeters 
o 
T i 





eo 
' 
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absorption ot 
intestine 


rates of 
into the 


Fic. 1. Relative 
various introduced 
(after McIver). 


gases 


Gas absorption has been shown to 
follow the physical laws of diffusion 
(Dunn and Thompson*, Mclver*’). It 
has been definitely demonstrated that 
the walls of the intestine are permeable 
to gases and that an active interchange 
takes place, tending to keep the gases 
sides of the mucosa in 
As Alvarez! has pointed 


on the two 
equilibrium. 
out, the chief feature of interest in this 
connection is that when N, is diffused 


into the bowel, it is not reabsorbed, 
not only because of its low diffusion 
constant but also because the blood and 
tissues are already saturated with this 
gas. 


Intestinal 
regarded as a resultant, at any given 


flatus is therefore to be 
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moment, of air admixture, gas pro 
duction from food digestion, gas ab- 
sorption from the intestine and possi 
ble gas diffusion into the intestine, the 
last named factor being probably un 
important in health. In_ flatus, as 
might be expected, it is the unabsorb 
able gases that predominate, as may 
be seen in the following analysis by 


Fries": 


CO, 10.3 volumes per cent 
O, 0.7 volumes per cent. 
CH, 29.6 volumes per cent 
N 29.4 volumes per cent 


Inasmuch as no nitrogen is_ pro 
duced during digestion, all of this gas 
is assumed to result either from the 
air originally swallowed, or from gas 
secreted from the blood in the process 
of equilibration. 


The 


rectum is 


amount of passed per 


gas 
estimated at I liter daily 
(Fries). This is to be contrasted with 


amount absorbed 


the much greater 


Tacke** working with rabbits, found 
that ten to twenty times as much 1 
testinal gas escapes by the lungs as by 
direct expulsion froin the lower bowel 
The figures for man are unavailable 
Il. PATHOLOGY OF GAS IN 
THE INTESTINE (FLATU 
LENCE, METEORISM, 
ETC.) 
Incidence—Intestinal flatulence 
pears to be one of the more comn 
symptoms encountered in practice. It 


c 


occurred in 500 (33%) of a series ot 


1496 private patients complaining 0! 
various disorders of digestion. OE 
lence ranked third among the ten 1 
frequent complaints in this group 


table I). 

















A Study of Intestinal Flatulence 405 


TABLE | 
Incidence of the More Common Complaint f Dyspeptics 
(Based on 2,500 histories ) 
INCIDENCI 
SYMPTOM OR CONDITION (Per CENT.) 
1. Constipation 40.5 
2. Abdominal Pan $6.2 
3. Flatulence 33.4 
4. Belching 33.1 
5. Headaches 22.5 
6. Vomiting 19.7 
7. Epigastric Distress 13.3 
8. Heartburn 10.8 
g. Weight Loss 74 
10. Diarrhea 7.1 
TABI I] 
Relation of Flatulence to Some Common Disorder 
INCIDENCE OF FLATU! ER C 
Chronic Stomach Bubbl —0.5 
Colitis 10.7 
Redundant Colon 4( 
Hypertensior 10.5 
Diarrhea {1 
Belching 38 
Neurosis (all tunctior Ivspepsia Ic O 
In unselected cases general idence 33.4 
Constipation 28.8 
Cholecystitis S 
Despite a careful consideration of Krom atmospheric air 
ese factors, we found no evidence ’ from food decompositio1 
it either sex, body habitus, or gas ? From abnormal _ bacterial 
acidity, affected the incidence of flora (intestinal infectio1 
tulence. On the other hand certain j rot the blood 
nical conditions shown in table II ; 
ined to bear a definite etiologic re i) Se ae eg 
mship to the incidence of intestinal ( Deficient gas absorption 
accumulations. Some of these from interference with 1 
tors will be discussed in detail testinal blood supply 
Krom interference with 
7 . mucosal integrity 
HOY Che etiology of flatulence ; 
n : : From interference with in 
be considered under the follow 
, estinal muscular tone 
heads: 
I’xcessive gas intake or produc \ latulence Due to Excessive 


Gas Intake or Productior 
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Ingested carbon dioxid, as in 
charged beverages, is either quickly 
belched, or rapidly absorbed, even 
from the stomach. It is therefore not 
likely to produce flatulence. 


Role of Atmospheric Air—This 
has long been known to cause flatu- 
lence. Its role may be considered un- 
der the following circumstances of 
clinical interest : 

Air is introduced into the stomach 
abnormally by air swallowing, air 
sucking and neurotic belching (Wyl- 
lie*®,) (Kantor'*.) The net result of all 
these procedures is an increase in the 
air in the stomach and secondarily in 
the intestine as well. The consequent 
degree of flatulence really depends on 
the relative patency to gas of the 
cardia in the retrograde, and of the 
pylorus in the physiologic, direction. 

Thus in the “chronic stomach bub- 
ble” a condition apparently due to 
spasm of the cardia in the retrograde 
direction, gas is continually present in 
the stomach in large amounts as can 
be readily determined both by physi- 
cal examination and roentgenologically 
(fig. 2). There being no way for 
the gas to escape upward, it has to 
go through the pylorus and flatulence 
results. In our series of chronic 
stomach bubble cases flatulence was 
present in 70%. Although the condi- 
tion of chronic stomach bubble is not 
common—it occurred in 27 of 1533 
x-rayed patients (1.76% )—it must be 
regarded, when it does occur, as one of 
the most clean-cut causes of intestinal 
flatulence. 

Another type of flatulence of in- 
terest in this connection is that en- 


countered after operations. The most 


recent analyses of intestinal = gas 
from post-operative cases, as_ per- 
formed by Mclver*’, show that the 
composition of the flatus is such that 
it resembles air modified by inter 
change with the blood gases. This ob 
server concludes that swallowed air 
plays an important role in the produc 
tion of postoperative distention. Pos 
sibly other factors to be discussed later 
also enter into the etiology of this dis 
order. 

Self-inflation or auto-intlation is a 
condition that has long intrigued the 
medical profession. Many observers 
regard it as due to air swallowing or 
air sucking by neurotic or hysterical 
subjects. It can take place quickly as 
in the case of the malingerer described 
by Magendie**, and may be relieved 
by gas passage either at will, or under 
hypnosis, as v. Noorden*®, has _ re- 
ported. Here again, however, other 
factors than swallowed air must be 


considered. 


Roéle of Food—Flatulence is ordi 
narily associated with a preponderat 
ingly vegetable diet, the degree of gas 
formation being in inverse proportion 
to the utilization of the carbohydrate. 
Thus such articles as white bread, fine 
cereals, dextrin, and sugar produce 
very little gas, whereas pumpernickel, 
the cabbage family (broccoli, brussel 
sprouts, cauliflower, kale, kohlrabi, 
sauerkraut and slaw), turnips, carrots, 


beets and legumes (peas, beans and 


lentils) are well-known causes 0! 
flatulence. 

As already mentioned, pure sugars 
and starches are digested to the stag 
of monosaccharids and are absorb 


as such. It is conceivable that und 
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Fic. 2. Chronic stomach bubble \ppearance g hours aiter barium meal. 
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pathologic conditions a certain amount 
of further bacterial decomposition may 
take place, but unless some other gas 
than CO, is produced not much flatu- 
lence would result. 

It is the cellulose-rich vegetables, 
namely, those in which the starch 
granules are enclosed in tough cell 
membranes, that cause trouble. This 
is so because, as already stated, spe- 
cific bacterial action in the ceco-colon 
is the only method available for the de- 
composition of cellulose. As a result 
of this action there are produced vari- 
ous fatty acids, such as formic, acetic, 
lactic, succinic, valerianic, as well as 
CO., H., CH,, (Schmidt and v. Noor- 
den*®.) The amount of gas evolved is 
probably considerable, for Schwartz** 
found that if 100 grams of cellulose 
were completely decomposed at 38° C., 
they would yield: 


CO, 19.5 liters 
CH, 7.5 liters 
H,, 4.0 liters 


or 31 liters of gas in all. It need 
hardly be pointed out, however, that, 
as everyone knows from stool exami- 
nations, the digestion of cellulose is 
never complete in man. 

Furthermore, certain vegetables, 
such as cabbage, radishes, onions and 
garlic contain allyl sulfid and allyl mus- 
tard oil. Even while cooking they 
split off certain odorous and possibly 
toxic gases such as hydrogen sulfid and 
methyl mercaptan. 

Proteins do not produce such large 
amounts of gas as do the carbohy- 
drates. The former split off the in- 
flammable gases, CH., and H., and in 
still smaller degrees, H,S and NH,. 
In many subjects, particularly in those 


suffering from colitis, the ingestion of 
raw whole milk is associated with an 
annoying flatulence. This was found 
by Ruge*® to be due to hydrogen, pre- 
sumably from the milk protein. Mce- 
Iver found 33% of this gas in the 
flatus of patients on a milk diet. 

If there is much delay in the colonic 
transit of proteins, stinking gases such 
as skatol and indol may be produced. 
It should be borne in mind that cer- 
tain of the odorous gases are capable 
of absorption into the blood and of 
excretion through the expired air 
Thus, for example, H.S is 4 to 5 times 
as absorbable as O, (see fig. 1), and 
according to some (Lauder Brunton)", 
the former gas may actually appear in 
the expired air. Since this phenome- 
non obviously furnishes the physical 
basis for halitosis it would be ex 
tremely interesting to secure exact in 
formation as to what gases are respon 
sible for the odor of the breath in this 
coudition. Unfortunately no _— such 
studies appear to have been made as 
far as we can learn. That most ot 
the fetid intestinal gases are prol 
ably deodorized during their passag 
through the liver is pointed out }) 
Alvarez who found that as long as ai 
experimental rabbit is kept alive, th 
bowel gives off no odor and the breat! 
is not offensive, but that as soon a 
the animal is dead, the stench from the 
cecum becomes annoying. ‘This is i 
line with an early observation of Hert 
er and Wakeman", that the hepati 


renal, and intestinal epithelial cells 


have the power of absorbing consid 
erable quantities of indol and of con 
bining it loosely in such a way that 
this substance cannot be recovered b 


distillation. It is interesting to spe 
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whether some of the heavy 


ulate 
breath of liver insufficiency may not 


possibly be due to the failure of hepat- 
ic deodorization of odorous intestinal 
Vases. 

Clinically, putrid intestinal gases are 
often associated with alcoholic dy spep- 
sias (note the breath) as well as with 
the decomposition of protein-contain- 
ing exudate in cases of severe catarrhal 
disease of the intestine 
In 
pulsion of foul flatus 
of 


than does that of 


or organic 


(Strassburger )**. general, the ex 


more 


suggests a 


severe form intestinal indigestion 


gas. 


ocd rless 


Abnormal Intestinal Flora 


Role 


It is possible to have flatulence in the 


oT 


presence of a normal or even a special- 
ly restricted diet provided the intestinal! 
flora is sufficiently abnormal. Such 


conditions obtain when large amounts 


of yeast cells are introduced as in thi 


present vogue of yeast therapy \ 
more grave situation of this sort ts 
encountered clinically in the case of 
persistent intestinal infections with 
presumably pathogenic hacteria. It is 


only necessary to recall the varied types 


of carbohydrate fermentation exhil 


by the numerous intestinal ba 


cilli of the colon and dvsenter\y PTOUDS 


to appreciate the part played by these 
or similar organisms when they torm 
the basis of a chronic intestinal in 
fection. The classic studies of H 


er will be recalled in this connection 
Hi 
char 


lieved that in the “chronic sac 


butyric type” of intestinal putre 


faction of adults, the activity of B 
aerogenes capsulatus and of B. putrifi 
cus resulted in the production of the 
a unounts of H. and of CQO, char 
acteristic of this condition, whereas in 
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the “‘indolic ot chronic excessive 


intestinal putrefaction in children, the 


type ey 


large amounts of indol produced were 


probably due to the invasion of the 
small intestine by certain strains of 
colon bacilli 

Rol OT Gas Secretion Pyvow fj 


ry? 


Blood We have seen that fas passage 


through the intestine is a reversible re 


that | certain circun 


blood 


1S 


. 7 
action and under 


may flow from th 


Stances gas 
lumen. It 


normally this 


into the intestinal 


lieved that type of re 


action 1s probably inconsiderabl« 


question naturally arises, 
cretion 
importance 

work of M« 


In this connection the 


Iver*® again assumes particular intet 
est. He observed that when either 
oxygen or hydrogen was injected into 
isolated loops of small intestine ther: 
vas a progressive replacement of the 
tbsorbed Fas by the blood oases, but 
that in ea case, the ereatest amoul 
f ne found was not oxygen o 
carbo aie vhich ex I sucl 
large prot the blood. 1 
7 [his phenomenon is due no 
cate ie Cane nit ' — 
the | er a partial pressure 
t a 1/5 ¢ it sphe ( 
unde ery | on as compart 
with th ( Cl hich is ab 
one-fift sphere), but also 
because t e amount 1s held o1 
in the fi f a loose solution in the 
blood 1 - i here ts both the OXVYVC!l 
ind the carbo loxide exist almost 
w he chemical combination with 
the her lol of the red cells. In 
othe words the nitrogen is free to 
come out of the blood when the condi 
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tions are proper. What, then are these 
favorable circumstances? Even a cur- 
sory review of the clinical field reveals 
several conditions that might favor the 
secretion of gas from the blood into 
the intestine. Thus, we would again 
call attention to the sudden develop- 
ment of flatulence or meteorism in such 
pathological entities as injuries or dis- 
eases of the spinal cord with involve- 
ment of the suprasegmental (upper 
motor neuron) fibers (so-called neu- 
rologic ileus) ; toxic or paralytic post- 
operative ileus; severe intoxications 
as pneumonia and typhoid fever; and 
possibly, some of the hysterical states 
commonly regarded as being associated 
with auto-inflation. It may reasonably 
be assumed that in all the above named 
conditions there is a sudden drop in 
intraintestinal pressure, due to some 
sort of interference with the normal 
nerve control of intestinal tonicity. 
Postponing for the present the dis- 
cussion of the probable mechanism of 
this neurogenic atony, we would like 
at this point to draw an analogy be- 
tween the sudden /Jocal drop in pres- 
sure in the lumen of the intestine in 
the cases above mentioned, and _ the 
phenomena associated with a sudden 
general drop in atmospheric pressure 
in caisson workers and divers. As is 
well known, the symptoms of caisson 
disease follow too rapid a decompres- 
sion of the patient, with a resulting 
evolution of blood gases, particularly 
nitrogen, throughout the blood and 
hody tissues. Thus, in a fatal case of 
“the bends” Erdman" found in an 
analysis of gas from the right heart 
80% of nitrogen and 20% of CO.,,. 


According to the view offered, in- 


testinal flatulence may be regarded as 


a regular accompaniment of suddenly 
diminished intraintestinal pressure, or 
in other words a sort of “intestinal 
bends.” The recovery of gas resem 
bling the composition of atmospheric 
air could well be explained on this 
basis, since its chief constituent, nitro- 
gen, would naturally predominate in 
any effort at striking a balance in gas 
tension between the blood already in 
equilibrium with the nitrogen of the 
outside air, and the suddenly created 
potential vacuum within the intestinal 
lumen. 

There is to be sure, nothing orig 
inal in this theory. It is but a re 
vival, in modern dress, of the ancient 
notion of ‘pneumatosis’’ which was 
advocated one hundred years ago by 
Graves’’ and subsequently by ‘Trous- 
seau*®, A generation ago Evans 
hasing his opinion on Ewald’s observa 
tion that the gas of typhoid meteorism 
was over 90% nitrogen, concluded 
“that the presence of large proportions 
of (this gas) in the mixture of gases 
contained in any viscus does not 
necessarily imply that the origin of 


that gas is the atmospheric air.” 


Among contemporary contributions t 
the secretion theory of flatulence, 
Crookshank’s essay* is perhaps the best 
known to English readers. 

B. Flatulence Due to Deficient Gas 
expulsion. 

Deficient gas expulsion seldom leads 
to flatulence except in cases of well 
Thus 


established intestinal obstruction. 
in constipation our figures show that 
there is actually a diminished rather 
than an excessive incidence of flatu- 
lence, this symptom occurring in 20 
per cent. of constipated patients. 


against a general incidence of 33 pe! 











| 
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cent. With these low figures must be 


contrasted the high incidence of flatu 


lence in redundant colon (46%). We 


believe that this increase can be best 
explained by the mild and _ transient 
relative obstructions (spasms) which 
so often occur in the long loops of 
reduntant intestines (see fig. 3). 

C. Flatulence Due to Deficient Gas 
\bsorption. 

This important cause of flatulence 
may be considered under the follow 


ing heads: 


1. Interference with Mucosal blood 
Supply \n insufficient blood supply 
to the mucosa may result from a com 
plete or partial volvulus; from portal 
obstruction; from mesenteric occlu 
sion (thrombus, embolism, arterio- 
sclerosis); and from general circula 
tory failure. 

experimentally, WKato*', and = mor 


Melver 


loop of small intestine 1s_ filled 


showed that if 


recently 
CO, about go% is rapidly absorbed 
provided the portal vein 1s free. It 
however, the portal vein is ligated only 


jo% of the gas is taken up in the 


same unit of time. mn the other hand 
it has been pointed out that such in 
terference with the blood supply as 1s 
produced in the above experiment ts 
extremely unlikely to occur clinically 
Indeed, Schoen believes that th 
flatulence attributed to defective cir 
culation might be better explained on 
other grounds. He admits, howevet 
that interference with the blood sup 
ply of the colon is much more serious 
than with that of the small intestine 
because vascularization is far less lib 


eral in the former than it is in_ the 


+ 


atl organ. 


Despite these objections we believe 
that there is considerable clinical sup 
port for the impression that flatulence 
may be caused by defective circulation. 
In the first place we are all too prone 
perhaps to underestimate the circula 
tory demands of the act of digestion 
Ordinarily, at least, we are not ac 
customed to regard the digestion of a 
meal as a load on the cardiovasculat 
system in the same sense, for example, 
as we regard the ascent of a flight of 
stairs. Yet it is the circulating blood 


that supplies the energy for the motor 


activities of peristalsis, the physical 
- : f -¢ th . ' lice > 
sis for the secretion of digestive 
juices, the thermoregulating mech 


n for bringing foodstuffs of all 


anisi 
degrees of cold or heat quickly and in 
sensibly up or down to body tempera 


ture. and finally it is the circulation 


that furnishes the very vehicle for the 


removal. by absorption. ot t he prod 
ucts of digestior It should not be 
so strange theretore that one of the 

st sions failing circulation may 
} +] if { , \ ] 
¢ rie | IL\ 0 remniove mitestinal 


quotes Stewart to the 


effect that ditterences 1n the tension ot 


blood gases developing shortly afte 
he ons uricula fibrillation cat 
upset the Cas balance 11) the bowel 
wall eve iY re enous stagnation has 


hypertension 1s a striking finding In 
our series of cases this symptom oc 
curred in almost one-half (46.5% ) of 


the subjects with high blood pressure 


The exact significance of this phe 
nomenon is not clea Flatulence is 
ee ee cae 

generally egaraed as a COMMNMON O6 
currence in arteriosclerosis, particu 
larly in mesenteric arteriosclerosis. In 
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Gas caught in loops of redundant colon. Appearance 24 hours after bat 
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one case of proven coronary artery mon important clinical condition (the 
disease with probable mesenteric ar- chronic stomach bubble being ex 
teriosclerosis the gas passed by rectum cluded because of its rarity) in which 
was so rich in H.S that it turned silver flatulence was encountered (see table 
money in the patient’s pockets black II). Indeed, it is possibly the pres 


from the deposit of silver sulfid. In ence of intestinal gas that gives ris 


the syndrome described by Ortner-* as to the well-know1 ‘bellv-conscious 
dyspragia intestinalis intermittens ness’ complained of by these patients 
ngiosclerotica, a peculiar “quiet” dis Contrary to the shove clinical « 
tention (so-called “dead meteorism” periens schoet pnoses the 
if the ascending and transverse color mucos ea tnt ‘ 
is associated with the characteristi lence nd 1 ac hic aninios "4 
painful siezures. The anatomical basis ment He pour 
for the condition is assumed to be at fluids int the smal ntestine 
rteriosclerosis of the superior mese1 found 1 Interference 
teric artery, leading to possible angi sorpti However. it is conceivabl 
spastic closure of the vessel or its that repnetitio a his experiment 
branches utilizing the large intestine instead 

It has frequently been pointed out, the small, might give results less at 
but may here bear repeating, that variance with clinical experience 
flatulence is a cause as well as a re t mav be of interest to recall that 
sult of cardiovascular embarrassment. about 20 vears ago the late Dr. Sev 
Thus not only does the elevation of the ~mour Basch of New York reported 
diaphragm produce mechanical pres- two analyses of gas specimens de 


+ 


sure on the heart, but, according to yjyed directly from the rectum of a 
Friedrich Kaufmann**, any increase case of chronic colitis (“chronic ré 


in the intradominal pressure May Cause current dysentery  ) His findings, ob 


a rise in the arterial tension through — tajned on separate days, showed re 


mechanical factors influencing the — gpectivel) 
distribution f the blood. Hence it 1s ) 
- vain 7” a. CO., 4.1 per cent.; O, 8.4 pet 
easy to see how a vicious circle may , 
é cent.; % H absent, He, & } pel cent 
established. : 
| 79.1 per cent and H S. absent 
Interference with Mucosal Int b. CQO,, 3.5 per cent.; O, 18.4 per 
rif It would appear reasonable to cent.; ‘ H.. 5.1 per cent.; H, 0.4 pet 


believe that when the intestinal mucosa cent.; N, 72.6 per cent.; and H.S, ab 
is damaged by inflammation or ulcer se 


Alt ~ Ss ~ ) 1 
OF a urface diminished by Basch felt that the oxvgen figures in 


overproduction of mucus there would , 


the second analysis may have been too 


1 cians : 
1, ietiaieaiiaians 7 ; ae 
creased difficulty with gas ab high owing to possible air admixture 


sorption and flatulence would result jn the rectal tube that was used 


t 


\st ng. 4). Our own = experience Somewhat similar figures are recently 
Strongly confirms this view, since reported by Mclvet in a case of 


Cr was found to be the most com diarrhea 
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9 hours after barium meal. 
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flexure in a case of probable tuberculous 


colitis 


\pp ita 
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Interference with Muscular Ton Similarly, intestinal atony may re 
(Intestinal Atony )—The present trend — sult from even more remote nervous 
of opinion seems to emphasize intest1 disorders hus, in disease or injury 
nal atony as a prime factor in the pro of the spinal cord involving the 
duction of flatulence. suprasegmental visceral nerve path 

The form of this theory that most ways, the lower (segmental ) fibers are 
appeals to us is the following: released from superior control. When 


; ‘ aa | = 4 
s occurs the ormal balance be ween 


When for any reason the intestinal 


muscular tone 1s impaired, the lumet the inhibitory (sympathetic) and ex 
of the gut enlarges. This immediat citory itonomic ) innervations is as 
ly lowers the intraintestinal pressure so | sumed to be upset in the sense that it 
that not only is gas absorption dimn is the sympathetic influence that pre 
ished but the possibility of gas ¢ dominates Felt] up \ccordine] 
cretion from the blood is enhanx whenever the intestinal distribution 1s 
Soon a vicious circle developes sinc involved. ileus with meteorism de 
the greater the accumulation of gas velops Whether this theorv be ac 
the greater the depression of muscular cepted or not, meteorism is know1 
ne due to stretching This 1s he a striki complication of such up 
ticularly true if some of the gas local per core mnditions s traut 
roduced 1s neuro- or myotoxic 1 ringomvelia, combined sclerosis, and 
nature. In this connection, Schoer pernicious ane! keIsbet has 
nentrons the tremendous depress pom t th Occurrence Ol ileus 
effect of certain amines derived frot tollown lamunectot in the lower 
testinal digestion, while Melver?” re lorsal re 
ts a marked but transient drop 1 hat the mn patl re tunda 
hlood pressure from the intestinal 1 tally « ern n the development 
rection of the highly absorbable His tf meteortst uch toxic states 
he mechanism of intestinal ator peritonitis, typhoid tever, pneumor 
eneral is nowadays best explan ind 1 eps Is more than pr 
neurogenic basis It is believed Ile Su rl neurogenic mec] 
tl a characteristic depressior UIs es ssumed to unde 
ular tone results from some fort lie the | rical tor f pneumatosis 


of abnormal irritation of the inhibitory Such as that described many years ago 


1 : . . , Bo. \ lenti ' \ +] 1 - 7 + ¢ 
splanchnic nerve fibers. For example, vy Vale Whether or not the 
aldynamic or paralytic—i.e. non-ol esser forms ot distention more com 
structive—ileus is assumed to be du monly encounter n practice are ¢ 


to such splanchnic irritation, becaus eurogenic origin is not yet dehnitery 


it has recently been shown that the established, although the fact that 





ileus may be overcome by simply flatulence occurs most often when pa 
breaking the sympathetic reflex ar tients are tatigued or emotionally un 
This can be accomplished by anesthe halanced seems to lend obvious suy port 
either the (sensory) spinal nerve to such an hypothesis 

re (Wagner )** or the (motor 


splanchnic pathways (Ochsner )*’. distended pneumonia patients see McIver 
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II]. Tuerapy oF GAS IN THE 
INTESTINE. 


Nervous Factors—Flatulence, as 
well as bowel troubles in general, is 
known to be commonly associated with 
nervous and mental symptoms.  In- 
deed, owing to the nature of the dis- 
ability, patients are often prone to be 
unduly depressed and morbid over 
their condition and to exaggerate what 
they regard as their repulsiveness to 
society. On the other hand this symp- 
tom may be but an expression of a 
more general neurosis. Its onset may 
at times be abrupt, following a psychic 
shock or trauma. 

Since flatulence is, in this sense, a 
functional condition, treatment must 
be planned on a sufficiently compre- 
hensive basis. This implies attention 
to such major hygienic measures as 
regular habits of living, rest and 
recreation. Psychic and emotional rest 
is particularly important, but this is 
not always easy to bring about, despite 
much patient and reassuring encour- 
agement on the part of the physician. 
Perhaps the most satisfactory medica- 
tion for the general treatment of 
flatulence is a mild sedative—we use a 
bromid and chloral mixture—which 
may have to be continued for long 
periods. Carminatives also, we believe, 
have their place in the mild cases. 

The beneficial effects of hydrothera- 
peutic measures should not be forgot- 
ten. Hot moist applications relieve 
spasm and favor effective peristalsis. 
The wet abdominal compress as used 
by Baruch* may prove useful in ap- 
propriate cases. Trousseau, according 


to Crookshank, favored cold affusions 


and ether. 


In those individuals who exhibit a 
spasmophilic or vagotonic makeup 
belladonna or its alkaloid, pushed if 
need be to the point of cycloplegia, is 
very helpful. In Balint’s “tympanismus 
vagotonicus” * the abdominal disten 
tion is said to be removed by atropin 
and reproduced by physostigmin. How 
ever, as will be seen directly, physo 
stigmin itself is sometimes of decided 
benefit in this condition. Thus, in 
neurologic ileus, where the distention 
is due to injury or disease of the 
spinal cord, injections of physostigmin 
or of pituitrin (see below) possibly 
constitute the best treatment now 
available. The use of these drugs in 
toxic distentions (pneumonia, typhoid, 
sepsis, late intestinal obstructions ) 
though less likely to be followed by 
relief, is also to be recommended. 
Pilocarpin is sometimes useful ; it acts 
in the same way as physostigmin, by 
stimulating the autonomic fibers. The 
antidote to both these drugs is atropine. 


Air Swallowing—Most air is intro 
duced into the stomach by neurotic 
belching. Patients afflicted in this way 
should be taught the difference be- 
tween voluntary belching, which al 
ways introduces some air into the 
stomach, and spontaneous belching, 
which expels air only; and they should 
be directed to control the former 
habit. In paroxysmal belching, or in 
air sucking (cribbing), having the pa 
tient bite on a large cork may break 
up the attack. General sedatives are 
of course indicated. 

In our patients with chronic stomach 
bubble, it was found that gastric hy 
peracidity occurred fairly often. [In 


' 4 


some of the cases, alkalies seeme: 
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break up the spasm, in others bella 


donna, but many proved refractory to 


treatment. In such obstinate 


forcible dilatation of the cardia might 
be considered, though it may with jus 


tice be objected that the cure is worse 


than the disease. 


Diet Not added t 


what has already been stated or im 


much need be 


\voidance of an excess of 


and the careful selection 


of vegetables should take care of all 


] 


ordinary requirements. In some indi 


viduals raw whole milk should be en 


tirely eliminated from the diet. For 


the majority of cases, a full well-bal 


anced regime, such as an expandes 


Schmidt diet, suffices. Fluids 


especially those that can be drunl 


quickly, should be avoided, in] ordet 
minimize air swallowing 
In patients requiring more 
reatment, a preliminary 
of castor oil is desirable 


ld residues. Possibly a day ot stat 


Vallol may be interposed before feed 
ing is resumed. The amount and 
type of food depends on the degre 


and nature of the flatulence | 


1 pa 
tients with particularly foul flatus, 


course of acidophilus milk in increas 


ll loses seems now to he the best 
initial procedure. The diet may thet 


be built up gradually as in the usu 


ement of putrefactive intesti 


ay psia Similarly, cases of fet 
" tive dyspepsia will respond 
th turn to appropriate chetetic pr 
re . 

U pr rative Dist ntion \< - 
xa the prophylaxis ot post Ope ra 


istention, we quite agree with 


Cases, 


plied in the text that has preceded 
cellulose 


and cooking 


at meals, 


dose or two 
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\lvarez that it is time to discard the 


ancient practice of purging patients 


routinely as a preparation for surgi 
cal intervention 


In addition, too long 


a period of pre-operative starvation is 
unnecessary 
The 


operative 


treatment Pol 


sin ST 
11} pri 


post 


distention resu 


Irom all 


swallowing, is postural, the object being 
to encourage spontaneous — belching 
Chis may be accomplished, in favor 
able cases, ( by putting the patient 


right position as his 


youl W permit, and (2) by turn 
ing him on his left side and thus 
bringing the cardia uppermost If 
these measures fail, a tube should be 


passed into the stomach tor the pur 
pose of puncturing the stomach bubble 
| ub ti l lare« tube { SIZC 30 
ra) 10 | ot the prope consistency 1s 
speedy | perfectly safe procedure 
the hands of an experienced Opel 
t Chis ot treatment has the 
additional advantages of removing ob 
no S Ss 1 m the Ss omach and 
if ( tti Upic nd thorough 
lavag Lhe ntubatio may ot 
course ¢ epeat at appropriate 11 
‘ S 


ccumulation Is prin 
estinal, the mere introduction 


sulfices to relieve many 


i if 
patients whose difficulty 1s due to in 
etfectual ominal wall contraction 

most cases soothing oil injections 
ire pret ( ) rritating enemas 


Whe the meteorism ippears to he 


itonyv, the best re 


( intestina 
sults cK ( ° to some, are obtained 
fron vhich increase smooth 
muscle t S Pituitrin, 0.5 to 1.0 cx 
vy deep ramuscular or hypodermx 
injection is perhaps. the most com 
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monly used medication. It is often 
advisable to follow the injection in 
about half an hour by a large enema 
(2 quarts) to increase the intestinal 
contents and thus aid the expulsion of 
gas. The use of physostigmin salicy- 
late in doses of 1/40 to 1/20 grain has 
given good results in actual practice. 
The careful observations of Martin 
and Weiss?! showed that the larger 
doses (up to 1/16 grain), adminis- 
tered intramuscularly, proved success- 
ful in relieving otherwise rebellious 
cases of non-toxic abdominal disten- 
tion. Gas was belched or expelled 
from the rectum within 10 to 40 min- 
utes after an effective dose was given. 
They saw no cardiac depression in even 
desperately sick patients. Pilocarpin 
hydrochlorid, in doses of 1/12 grain 
hypodermically is also said to be of 
value. Schoen has shown expert- 
mentally that CO, absorption is pro- 
moted by the increase in intestinal 
tone that accompanies pilocarpine ad- 
ministration. 

In contrast to the above recom- 
mendations, Melver?® warns against 
drugs which increase peristalsis in post 
operative distention, and favors the 
use of morphine to quiet intestinal 
movement. Finally, the successful re- 
sults following both spinal and para- 
vertebral anesthesia in paralytic ileus 
should be borne in mind. They have 
already been mentioned in the section 
on the mechanism of intestinal atony 


in this and similar conditions. 


Constipation — Although _ flatulence 
is not a troublesome complaint in 
simple cases of constipation, gas for- 


mation may be definitely increased 


after the initiation of a rough, stimu- 


lating diet. Fortunately this conditio: 
usually subsides spontaneously aft 

the new regime is established, or at th 
most, after administration of a mild 
sedative mixture, or an occasional sa 
line enema. 

In constipation due to redundancy 
of the colon, flatulence is much mori 
likely to be a troublesome featur 
Once the situation is correctly al 
praised, the gas distress usually ri 


sponds to appropriate treatment 


Colitis—In cases of simple colitis, 
that is, colonic irritability not asso 
ciated with infection or ulceration, th: 
flatulence yields to simple measures 
In our experience appropriate simpli 
fication and regulation of the diet, mild 
sedatives, and sometimes belladonna, 
constitute an effective therapeutic pro 
gram. In addition, as described elsé 
where *°, we prescribe half-ounce 
ounce doses of a mixture of equal 
parts of barium sulphate and kaoli 
once or twice daily in fermilac, coco: 
or thick cereal, according to the pret 
erence of the patient. These inert 
powders seem to depress mucosal 
ritability and thus aid gas absorptior 
It is possible that large doses of loose 
charcoal would act in similar fashior 
although we have not tried this, and 
have obtained an impression of un! 
form failure from the use of the mor 
or less compressed charcoal tablets 
commonly employed by patients. 

In flatulence associated with gas 
trogenous entero-colitis, whether due 
to achylia gastrica or following extet 
sive gastric resections, the administra 
tion of hydrochloric acid in appropriate 


dosage, is often helpful. 
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In cases of colitis gravis, such as 


those characterized by infection 


(fever) and ulceration (hemorrhage ), 


the same treatment appears indicated 


as has been outlined for simple colitis. 
However, we have never been able to 
satisfy ourselves that the welcome r¢ 
that occasionally 


missions 


punctuat 
the course of this distressing disorder 


could be ascribed to any ot the thera 


peutic measures we have employed 


Cardiovascular Insu fficiene 


cases of general heart failure the best 
treatment for the flatulence 1s obvious 


the control ot the cardiac condi 


This means, ordinarily, rest 


dig italis. Under the head of rest how 


ever, the important idea of digestive 
rest should not be neglected. ‘This 1s 


carried out by a proper restrictiot 


In ve 


1 
Kx ¢ 


or edematous patients who take 


S1¢ 


simplification of the diet ry 
well, the Karrel diet is often sufficient 
to control the flatulence adequately. I 


ther CaSCS the ordinary conval scent 
uleer diet or the Schmidt intesti 


\ll_ these 


principle 


proves satisfactory 


1 
regimens are based on the 


quent small feedings of readily 


1 


gestible foodstuffs, and thus automat 


Call avoid the sudden excessive cd 
mands on the digestive circulation pro 
duced by the usual large repasts. 


I} 
tic 


blo 


1OS¢ 


flatulence associated with hig 


pressure, as well as with artet 


with or without hyperten 


le r¢ SIS 


Sit yn) 


is also treated by rest of the di 


gestive tract. Here one must observe 
the principle of split feedings with 
for least likely to produce gas, and 
the patient should be further cautioned 
to rest and relax an appreciable time 
bef and particularly after, eating 
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tT fT 


Failure take these precautions may 


result in anginal attacks or, in cases of 


advanced coronary arterial disease, in a 


fatal seizure 


h cardiovascular dis 


abilities tl ntrol 


S | ( CoO 


patients wit 
Ol constipation 1s 
However, inasmuch as the 


| 7 
t is absolutely 


contra 


cate ( st ist be had to th 
er Se ¢ cathnartics If mineral oil 
KS ( the yropiem s solve 
(the f in effective ind popula 
ocedure is the administration of a 
Ss ( | ti his 1s best e1 
centrated form o fasting ston 
c] should be fi ved imme 
( te I wate Bre 
st sl e cl Ce east hal 
| b | ul ct d the 
cre ( ( C OTL CSpPol 
( ( ( es t the 
( evil | ( 
' 
( ( | ~ 
( ter ul ecu 
‘ Y ec P 1} 
( 1 ( () 
~ { ( { 
( ) NJ ‘) cle Phe 
S¢ = three tin daily 
hs stretcl We have | 
experien th this medicatio1 
( j ] ] Carn 
lve have neg held a place in the 
treatment f flatulence | st how they 
ict 1s cle though they seem et 
fective in many mild cases Their in 
fluence resumably reflex, is said to 
be slhightl cathartic, yet at the same 
me mildly anesthetic and antispas 


modic 
Perhaps the most useful types of 


carminatives, as shown by long ex 


perience art 
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Group 1. Ether, chloroform, the 
volatile oils, and the concentrated al- 
coholics. Examples are: _ spiritus 
aetheris (one teaspoonful), Hoffman’s 
anodyne (one teaspoonful), spiritus 
menthae piperitae (5 to 20 drops), 
créme de menthe, cointreau, Benedic- 
tine, etc. A favorite hospital pre- 
scription, according to Bastedo’ is: 

R/ Compound spirit of ether 
Aromatic spirit of ammonia 
Compound tincture of lavender 
Spirit of chloroform 

aa 15 minims 


Group 2. Herbs or teas, as in the 
following continental — prescriptions 
(Strassburger )**: 

R/ Semen foeniculi 
Fruct. anisi 
Fruct. cari 
Folia menthae pip. aa 25.0 
M.ft.pulv. Sig. Brew into a tea, 
one tablespoon to each cup of 
water. 
R/ Cinnamon 


Ginger aa 35.0 
Nutmeg 
Cardamom aa 15.0 


M.ft. pulv. Sig. I.0 to 2.0 as 


needed. 


Group 4. Carmuinative enemas. The 
following combinations are used (Bas- 
tedo): Oil of turpentine, one-half 
ounce, or tincture of asafetida or 
spirit of peppermint, 1 dram, added to 
a soapsuds enema or to 8 ounces or 


more of infusion of chamomile. 


General Results of Treatment—On 
the whole the treatment of flatulence 
as outlined above, is satisfactory. Our 
chief failures were observed in cases 


of intermittent attacks of gas distress 


for which we could find no adequat: 
reason. In some instances these a! 
tacks occurred in obviously sensitiv: 
persons and could then be attributed 
to an excitability of the involuntary 
nervous system that we were unable to 
quiet. In other cases the patient 
seemed placid enough, yet the attacks 
persisted despite all we could do to 
control them. The abdominal films oj 
one such case showed several larg: 
dense shadows of calcified mesenteric 
glands. It is conceivable that these 
masses acted as foci of irritation to 
nerve pathways and thus brought on 
the attacks of gas. Further observa- 
tions along these lines are obviously) 


desirable. 
IV. SUMMARY 


1. Intestinal flatulence ranks third 
among the ten most common com 
plaints of private patients suffering 
from digestive disorders. 

2. In general, flatulence may _ be 
caused by excessive gas intake or pro- 
duction, by deficient gas expulsion, o1 
by deficient gas absorption. 

3. Atmospheric air plays a definit 
but not necessarily a major role in the 
etiology of flatulence. 

4. The chronic stomach bubble is 
a rare but striking cause of flatulenc 

5. he diet may cause flatulence, 
but this factor can be readily controlled 
in most cases. 

6. An abnormal intestinal — flora 
plays the leading role in the flatulenc: 
of intestinal infections. 

7. Gas may be secreted from the 
blood under certain circumstances. 
times, this may be an important cause 


of flatulence. Evidence is present 








’ 
| 
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for the belief that the greater part of 
the gas so secreted is nitrogen. 

8. Flatulence from deficient gas ex 
pulsion arises in complete obstruction 
and in redundant colon. Constipation 
is not a frequent cause of flatulence. 

g. Deficient gas absorption is an 
important cause of flatulence. It may 
result from interference with mucosal 
blood supply, destruction of mucosal 
integrity, or depression of muscular 
tone. 

10. Interference with mucosal 
blood supply occurs in volvulus, portal 
obstruction, mesenteric vascular oc 
clusion or sclerosis, and general ci 
culatory failure. The incidence of 
flatulence in hypertension was _ strik 
ingly high (46%) in our cases. 

11. Interference with mucosal in 
tegrity is best illustrated in colitis. Al 
most one-half of our colitis cases 


showed flatulence. 
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Lung Volume and Its Variations*t 


By J. C. Meaxkins and R. V. Curistie, .J/ontreal, Canada 


Hk statement that respiratory b. Residual Air—The volume of au 

exchange in the lower branches remaining in the lungs after a 
*& of the bronchial tree, the bron maximum expiration ; 
chioles and the alveoli is carried o1 fotal Lung Volume The sum 
chiefly by diffusion, is probably correct Ol a) al d (b) or the total 
up to a certain point. However, the im capacity of the lungs at the 
portance of respiratory movements i1 end of a maximum inspira 
the ventilation of the air sacs cannot be tio 
relegated to a role of minor impor d. Miuddle Capacity his term 1s 
tance. Without such movements. th ipplied to that quantity of an 
respiratory function fails to support which is in the lungs if the 
lite even under artificial conditions of breathing be stopped midway 
enormously increased diffusion pres betwee! n average resting i 
sures. The efficiency of the ventilat spiration and expiratior 
Ing system inaugurated by the respira e. Functional Residual A 1, 
tory movements 1s obviously most in this term 1s implied the amount 
portant in abnormal pulmonary condi of air which is in the lungs 
Hons ( d ] Ve ( est 

On approaching the subject of pul ng expirauviol It would con 

monary ventilation it is necessary to sist of the residual air as ce 
describe briefly certain terms in com s lus the volume 
non use in order that no confusion of f air represented by the vol 
definition may arise. For our present ume exper from the lungs 
purpose six such definitions are neces between an average resting 
sary expiration and a maximum 


: . expiratio or h; s kno 
Vital Capacity—The volume o spiration, What Is know 


Poe a as the (f) reserve all 
air expired by a maximum ex- ' 


piration after a maximum i (Of these measurements the vital ca 
spiration ; pacity and the reserve air cal he read 
ily determined and this by an ordinary 

m the Department of Medicine, spirometer Che measurement of the 
University Clinic. Roval Victoria _— , —— Se 
: total lunge volume, residual air, and 


Montreal 


1 | | 7 ] 
, . : functional residual air can only be de 
betore the Bostor Meeting of the 
4 4 ‘ ] . ] . 
Al in College of Physicians, April 12 termined by a more complicated 
). method such as that described by Van 


$23 
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Slyke and Binger.' We have used such 
a method. The principle of this 
method depends upon the breathing of 
a rich oxygen mixture containing an 
accurately known quantity of hydro- 
gen approximating the volume of ni- 
trogen in the lungs at the time of the 
beginning of the determination. After 
some minutes of breathing through a 
closed circuit there is a thorough mix- 
ing of the hydrogen and nitrogen in 
the lungs as well as the rest of the 
circuit. The percentage concentra- 
tions of H, and N, are then deter- 
mined. Since 


initial vol. of N. in lung air 





initial vol. of H, in mixture 


final % N, in mixture 





final % H, in mixture 


vol. N.== vol. H.& per cent N, 


per cent H, 

Sut nitrogen constitutes 79.1 per cent 
of air; therefore, the volume of air in 
the lungs at the commencement of the 
determination is 


vol. N, & 100 


79.1 

minus dead space in the apparatus. It 
is necessary, however, to know the 
exact phase of respiration at which 
the respiration of the hydrogen-oxy- 
gen mixture begins. This is obtained 
from a tracing taken with a spirom- 
eter. In such a tracing may be in- 
corporated the normal respiratory 
cycle where the estimation is made 
(fig. 1). 


To calculate the total lung volume, 


that portion of the vital capacity lying 
above the point at which the estima- 


tion was made, is added to the lu 

volume as measured by the nitroge: 
hydrogen ratio. Similarly the residu: 
air is calculated by subtracting th 
portion of the vital capacity lying b 
low the point at which the estimati: 

was made. 

The functional residual air varies 
depending upon the relative position of 
the middle capacity or, in other wo 
the position in the total capacity of 
lungs where average respiration at 
moment is taking place. This 
know to be changeable not only im dit 
ferent people but in the same perso 
under varying conditions. At the 1 
ment sufficient data is not availabl 
discuss these changes in middle capa 
ity but it would seem to change 
normals under different conditions of 
rest and work, of position, of retlex 
stimuli, and probably many other un 
known factors. Until this subject has 
been more thoroughly investigated it is 
difficult to arrive at any conclusion as 
to its influence on pulmonary ventila 
tion. 

The efficiency of pulmonary ven- 
tilation would appear to rest upon th 
relationship between the residual air 
and the total lung capacity. In normal 
individuals this has been found, by dif- 
ferent workers, to vary between 20% 
and 33%, the variation depending 
upon the methods used. In our expet 
ience with a number of healthy adult 
males it has been found to average 
33%. 

On considering the different th 
racic lesions which might intertere 
with pulmonary ventilation, it is pos- 
sible to divide them into two main 
classes; first, those conditions which 


although encroaching upon the total 














It 





it which estimation of lung volume was started. Numerals 
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Case Tracing of respiratory movements witl 


From end of forced expiration to base line rep: 


vital ; 


al Capacity a) 


represent litres of total 


nts residual air. 
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Case No. 4 
Fic. 2. Tracing showing var 
alveolar area of the lung at the same 
time do not interfere with the expan- 


sile power of the uninvolved portions. 


Examples of such are hydrothorax, 


pneumothorax, and localized tubercu- 
losis. The second class includes those 
conditions of the lungs or thorax which 
interfere either with the expansibility 
of the lung or the efficiency of the 
respiratory muscles. Kxamples_ of 
such are found in chronic passive con- 
gestion of the lungs due to circulatory 
failure, chronic emphysema, paroxys- 
mal asthma, and paralysis of the in- 
tercostal muscles or diaphragm or se 
vere pleuritic pain. There are a num- 


ber of conditions which cannot be clas- 























rations in so-called mid-capacity 


sified at the moment in either of thes« 


categories, such as acute lobar pneu 


monia, miliary tuberculosis, diffuse 


bronchiolitis and massive pulmonary 
collapse. 

It has usually been considered that 
a reduction in vital capacity is an index 
of the efficiency of pulmonary venti 
lation. We have found that this ts 
not necessarily the case. It 1s a com- 
mon observation that under certain 
circumstances vital capacity may be 
considerably reduced but still the in- 


dividual need not suffer from dysp 


nea or any respiratory distress. \Vé 
believe that it depends upon the ratio 

nad 
between the total lung capacity d 




















Cese No.9 


the residual air as to whether dysp 
nea under ordinary conditions will en 


sue. 


We have found in cases of pleurisy 


with effusion and in artificial pneumo 
thorax where the opposite lung is in 
good physical condition, that although 
the vital capacity may be reduced to 
a pronounced degree, the ratio between 
the total lung capacity and the residual 
air remains within normal limits. In 
such cases there is no dyspnea or re 
spiratory distress within ordinary lim- 
Similar observations 


its of exertion. 
h 


ave been made by Garvin, Lunds- 
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gaard and Van Slyke? in cases of pul 
monary tuberculosis. 

In regard to the second category our 
investigations in cases of circulatory 
failure have shown a more or less 
ip between the severity 
y symptoms and the 
in vital capacity This 
merely confirms the findings of many 
These pulmonary 


considered in 


previous ol servers 
ymptoms have been 
‘reat part to be intimately associated 
with this reduction. But this explana- 
tion could not be reconciled with a 


similar reduction in vital capacity 








ee ny RI 
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Case No. a 


Oo— 





Fic. 4. 


found in category I which was not ac- 
companied by respiratory distress. We 
have found, however, a striking differ- 
ence in the amount of residual air in 
these two types of cases. In cases of 
circulatory failure with a reduced vital 
capacity, instead of the residual air 
diminishing proportionately and thus 
maintaining the same ratio to the total 
lung volume, the residual air may not 
only relatively but also absolutely in- 
crease. This increase is brought about 
by a progressive encroachment of the 
residual air upon the reserve air, so 
that the unventilated area of the lung 
at the end of a forced expiration be- 
comes greater and greater. It is not 
unusual to find in cases of circulatory 
failure that the reserve air has com- 
pletely disappeared and that a forced 
expiration is not any greater than an 
average resting expiration. We have 
found that the residual air may amount 


Case of circulatory failure. 


Legend as in Fig. 1f. 


to more than 50% of the total lung 
This corroborates the find- 
It is quite obvious 


capacity. 
ings of Binger.° 
under these circumstances how difficult 
it would be for an individual so placed 
to carry on proper alveolar ventilation. 
We have found that as the respiratory 
symptoms diminish there is a progres- 
sive reduction in the ratio of the resid- 
ual air to the lung capacity, while as 
the symptoms increase the converse 
occurs. 

A similar condition of affairs has 
been found by Lundsgaard and Schier- 
beck* to exist in cases of pulmonary 
emphysema. 

In considering the underlying cause 
of such a symptom as dyspnea in 
any individual case we are frequently 
confronted by a number of intimately 
connected factors all of which may 
contribute towards the eventual result. 
Therefore, we do not wish to over- 
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emphasize the importance of any one 
of these factors in its relation to the 
others, but it seems to us that suffic- 
ient attention has not been given to 
the variations in the relative conditions 
existing in pulmonary ventilation. Fur- 
thermore, in view of the great advances 
that have been made in recent years in 
the understanding of the chemical and 
nervous regulation of respiration, the 
actual conditions under which the pul- 
monary function is being carried out 
have been more or less lost sight of. 
We merely wish to revive the impor- 
tance of the pathological physiology of 
pulmonary ventilation while at the 


same time keeping it in its proper per- 
spective in relation to the other factors 
which regulate respiration and pulmo 
nary ventilation. 
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A Study of the Effect of Chronic Pulmonary Diseases 
on the Volume and Composition of the Blood* 


3y WILL Is S. 


Lemon, M.D., 


(with technical assistance of Grace Roth) 
Division of Medicine, 
The Mayo Clinic, Rochester, Minnesota 


ITH the phylogenetic devel- 

opment of a hemolymph sys- 

tem, the contact of respira- 
tion and circulation became complete. 
Throughout all the metamorphosis that 
bridges the gap between primitive or- 
gans and the complicated bodily sys- 
tems of vertebrates, this relationship is 
maintained, and the mutual dependence 
of one on the other is strengthened 
almost in direct ratio to the multipli- 
cation of the necessities of complicated 
processes of life. 

These ancient functions of respira- 
tion and circulation of blood are so 
vital and so fundamental a part of life 
that they are protected by a physiologic 
reserve far in excess of any require- 
ment that could be anticipated by any 
of the exigencies of natural life. The 
body, however, is beset by many agen- 
cies that wear down and _ dissipate 
physiologic reserve, sometimes of one, 
sometimes of the other of these two 
functions. Reserve in the function 
bearing the brunt of assault prevents 
disaster. Compensatory factors in the 
function indirectly affected are ulti- 


*Read before the American Climatological 
and Clinical Association, Old Point Com- 
fort, Virginia, May 2 to 4, 1929. 


mately inevitable and serve to stabilize 
the actions of both. 
handicap, if competency is to be main- 


Regardless of 


tained nutrition must be supplied to 
near and distant parts; must 


come to the blood and through it to 


oxygen 


the tissues. 

It has long been recognized that 
certain changes of a compensatory na- 
ture may occur in the blood in dis- 
turbance of the cardiorespiratory sys- 
tem especially when normal pulmonary 
ventilation is impaired. Chronic em- 
physema, chronic asthma, pulmonary 
fibrosis, and obstructive conditions fur- 
nish the usual clinical examples of con- 
ditions which impair the respiratory 
and circulatory functions. Lowered 
oxygen tension in the arterial blood, 
or arterial anoxemia, may induce eryth 
the 


centration of erythrocytes in the pe- 


rocytosis as measured by con 


ripheral blood. This response of the 
blood is probably common to that oc 
curring in other conditions which pro 
duce anoxemia, such as the erythrocy- 
tosis which occurs after long residence 
at high altitudes. Likewise, experi 
ments in the oxygen chamber, under 
conditions of lowered oxygen tension, 


have revealed hyperactivity of the bone 
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Chronic Pulmonary Diseases 


Recent investigations by 


marrow. 
Dallwig, Kolls, and Loevenhart, on ani- 
barometric 


mals confined at normal 
pressures but at low oxygen tensions, 
have emphasized the proportion ex- 
anoxemia 
The 


resi- 


isting between the degree of 
and the resulting erythrocytosis. 
from 


erythrogenesis resulting 


dence at high altitudes may not be due 
entirely to lowered oxygen tension. 
Other 
such as the effects of lowere 


factors have been 


1 atmos- 
pheric pressure, of cold, of light, of 
dryness of the air, of increased loss of 
water, of rapid evaporation from the 
surface of the body, of redistribution 
of the peripheral blood, and of the vas- 
omotor changes. Regardless of these 
contributing effects, there seems to be 
no reason to doubt that anoxemia is 
the exciting factor in stimulating the 
changes in the blood. 

The blood, in clinical conditions ac- 
companied by chronic disturbance of 
pulmonary oxygenation, has been stud- 
ied in relation to the concentrations of 
hemoglobin and erythrocytes in the pe- 
ripheral blood. Data concerning the 
circulating volume of blood, plasma, 
and hemoglobin, and correlative infor- 
mation on the oxygen of the blood are 
lacking. The work of Smith and his 
associates, on the effects of short per- 
iods of residence at high altitudes, has 
been studied by means of the dye 
method for determining volume of 
blood plasma. This 
simulate 


and of con- 


dition, however, does not 
that occurring 
chronic conditions of anoxemia exist 
The 


fuller in- 


in diseases in which 


over a period of years. time 
seemed apropos for a 
vestigation of the possible changes oc- 
curring in the circulation and in the 
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blood in diseases in which chronic an 
oxemia may be suspected to be pres 
ent. The problem is of more than ac 
ademic interest, because frequently the 
diagnosis 


question is raised whether a 


of primary or of secondary polycythe- 


mia should be made when, in a given 
case, erythrocytosis and cyanosis are 
present. 
Mati AL. OTUI ) 
The followin roups otf patient 


were studied: 


(1) Twelve subjects with chronic 


bronchitis and emphysema, associated 


with significant grades of cyanosis; 
(2) two subjects with polycythemia 


vera and splenomegaly, complicated by 
chronic pulmonary disease, emphysema 
or asthma and exhibiting excessive 
grades of cyanosis, and (3) one sub- 
ject with an excessive degree of cyano- 
sis and who gave evidence of hyper- 
trophy of the right ventricle of the 
heart with myocardial insufficiency, the 
clinical diagnosis was Ayerza’s disease. 

The main study was of the patients 
in group 1; the patients in the other 
groups are merely referred to for com- 
parison. 

MErETHODs oF STUDY 

Concentration of the erythrocytes 
and hemoglobin was determined in the 
peripheral blood. A combination of 
Haden’s* and Osgood’s methods of de- 
termining the acid hematin was em- 
ployed for the estimation of hemoglo- 
bin. The 
plasma each was determined by t 


and of 


he 


volume of blood 
dye method.’ Congo-red was used and 
a mixing time of three to six minutes 
was allowed. The volume of circulat- 
ing hemoglobin was studied by ob- 


taining the product of the total blood 
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volume and the grams of hemoglobin 
for each 100 c. c. of blood. The oxy- 
gen content and percentage saturation 
of the arterial and of the venous blood 
was determined by the Van Slyke volu- 
metric method. Blood was obtained by 
arterial puncture of the brachial or of 
the radial artery. The percentage sat- 
uration of hemoglobin in the individual 
erythrocyte was calculated according 
to the method of Haden.* The vital 
capacities were determined and charted 
as the actual and calculated values. 


VALUES FOR NoRMAL PERSONS 


Hemoglobin—The average normal 
concentration of hemoglobin in normal 
persons is 15.6 gm. for each 100 c. c. 
of blood; this value in males is 16.4 
and in females, 14.2. There is a defin- 
ite difference in the mean values in 
females the 
of cir- 
for 


males and females. In 
mean value for the volume 
culating hemoglobin is 12.2 
each kilogram of body weight, and 442 
gm. for each square meter of body 
area; in males the corresponding val- 
ues are 14.7 gm. for each kilogram of 
body weight and 541 gm. for each 
square meter of body area. 

Haden’s values for the normal vol- 
ume and hemoglobin content of the 
single erythrocyte are as follows: The 
normal value for the volume index is 
1; for the saturation index is 1 and 
for the average erythrocyte in cubic 
The grams 


gm. 


centimeters is 9.2 x 10-"!. 
of hemoglobin in the average erythro- 
cyte is 3.12 x 10-"', or an actual per- 
centage of hemoglobin in the individ- 
ual erythrocyte of 33.9, with a range 
of 32 to 36. 

normal 


Hematocrit values— The 


hematocrit value, using dry sodium ox- 


Willis S. Lemon 


alate as an anticoagulant, is 42 per 
cent by cells. This has been shown by 
Whipple and his associates to be ap- 
proximately 3 per cent less than the 
true normal volume obtained by using 
solution of sodium oxalate as an anti- 
coagulant, the wet method. 


Blood volume—The range of vol- 
ume of blood has been well established 
in a series of normal subjects, of aver- 
age weight and height, by Rowntree 
and Brown. The normal range is from 
70 to 97 c. c. for each kilogram of 
body weight, with a mean value for 
and females 
As is well 


normal persons, males 
taken together, of 87.7 c. c. 
known, the variations in body weight 
in normal subjects are fairly great. 
When calculated on the basis of body 
area, the mean value or blood volume 
for normal persons of both sexes taken 
together is 3278 c. c. for each square 
meter of body area. The variations 
due to slight grades of underweight 
and overweight is less marked accord- 
ing to body area than according to 
body weight. The mean plasma vol- 
ume for normal subjects is 51.2 c. c. 
for each kilogram of weight, and 1920 
c. c. for each square meter of body 
area. The variations in plasma volume 
that are coincident with conditions of 
underweight and of overweight in nor- 
mal subjects are proportionately the 
same as the variations in blood volume 
under like conditions. 

The question as to whether blood 
volume is determined by body weight 
or body area has been discussed by 


R Rowntree 


Dreyer and Ray, 
and Brown. Correlation 
have indicated a higher correlation of 
blood and of plasma volumes to body 


and by 
coefficients 
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area than to body weight. For the 
present, we have expressed the blood 
and plasma volumes in relation both 
to body area and to body weight; our 
deductions have been based largely on 
the changes found according to weight, 
as much of the data previously pub- 
lished has dealt with this relationship. 

Considerable difficulty is encoun- 
tered in determining abnormalities in 
the blood volume in disease of subjects 
who either are abnormally underweight 
or overweight. In order to determine 
whether the changes in blood volume 
are actual or only apparent on the ba- 
sis of body weight, we have attempted 
to obviate this difficulty by expressing 
the blood volume of the patient accord- 
ing to both his body weight and his 
body area, and then calculating his 
blood volume according to his ideal 
weight for his height and age by ac- 
tuarial standards. The last value is 
designated as blood volume according 
to corrected body weight. Eventually, 
blood volume may be expressed as plus 
or minus from zero or normal. This 
question has been carefully discussed 
by Rowntree and Brown. 

The figure for oxygen capacity of 
normal blood is 21 volumes per cent. 
The oxygen capacity of arterial blood 
under normal conditions is 20 volumes 
per cent and the percentage saturation, 
95.6 per cent. The corresponding val- 
ues for venous blood are 14.5 volumes 
per cent and 70 per cent. 

The normal vital capacity 
with height, weight and body area. 


varies 


The actual and estimated volumes in 
the cases studied are given in table 1. 
Stupy oF TwELvE Cases 1n Group I. 

Of the twelve cases (table 1) se- 
lected for study, one was that of a 
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All 


but four patients were more than fifty 


woman and the others were men. 


years of age; neither obese nor under- 
nourished patients were in the group. 
The actual weight of each patient com- 
pared favorably with the ideal weight 
for his height and age. The three most 
striking variations from ideal weight 
were in cases 2, 3 and I1. In case 3 
the weight was 18 kg. more than the 
ideal weight for height and age, and 
this discrepancy made a considerable 
the estimations of the 
volume of the blood. The same was 


difference in 


true in the other two cases, but to a 
much less degree. 

Hemoglobin—The values for hemo- 
globin that were employed in this study 
were as follows: (tables 2, 3 and 4) 
(1) the grams in each 100 c. c. of 
blood, (2) the grams of circulating 
hemoglobin for each kilogram of body 
weight and for each square meter of 
body area, and (3) the percentage in 

The grams 
100 c. c. of 
to 20 with a 


the individual erythrocyte. 
of hemoglobin in each 


blood varied from 11.5 


mean value of 16.5. In six cases the 
values were in excess of 16.4 gm. 


which is the normal value for males. 
The total amount of circulating hemo- 
globin was 14.9 gm. for each kilogram 
of body weight and 554 gm. for each 
square meter of body surface. In order 
to determine the percentage of hemo- 
globin in the individual erythrocyte the 
volume index first was calculated. The 


average value for the volume index 
was 1.05. The saturation index was 
1.22, the volume of the average cell 


was 8.86 c. c. x 10-''. The number of 


grams of hemoglobin in the average 
The average 


cell was 3.64 x I0-"'. 


value for the actual percentage of hem- 
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TABLE 2 


VOLUME OF 


BLioop AND PLASMA IN CASES OF EM 


-HYSEMA AND ASTHMA 





age, 
gm. in 
of blood 


the hemato- 


and 
per cent 


Ideal weight for 


height 


( ells by 


crit, 





Hemoglobin, 
each 100 c.c, 


Erythroc 


millions 


Plasma volume 


volume | 








ytes, 

weight 
ach kg 
weight 


body 
for each square 
meter of body area 
c. for e 
of body 


c 


for each square 
meter of body weight 


Total volume, 
e 


c.c 
volume, c.c. 
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uw 
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2110 





x 
an 
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1740 
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36050 1930 





| 3610 | 2240 
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2290 





1900 








2130 











1470 








1900 











| 3155] 1920 





| 3180]. 2080 





Mean value 


Q1.5 | 385 4 3307 1960 





Pri »bable error 


1.4 27 43.5 








Normal vai 


ues 























oglobin in the cell for the group, was 
40.9. 


Erythrocytes in each cubic millime- 
ter of blood—The number of erythro- 
cytes for each cubic millimeter of 
blood varied from 4,050,000 to 6,860,- 
000. The average count was 5,020,- 
000. There were only two cases in 
which the erythrocyte counts reached 
6,000,000, and seven in which they 
were less than 5,000,000 which is con- 


sidered the normal erythrocyte count 
for each cubic millimeter. 


Hematocrit values—The percentage 
of cells by the hematocrit varied from 
34 to 56, with a mean of 42.5 which, 
according to the dry oxalate method, 

In 
values 

This percentage is usually 


he ywwever, 
of 


is normal. five cases, 


hematocrit were in excess 
45 per cent. 
considered normal when the wet oxa- 


late method is used. 
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TABLE 3 


VoLUME OF CELLS AND CIRCULATING HEMOGLOBIN IN CASES OF CHRONIC 
EMPHYSEMA AND ASTHMA 




































































Cells [: latin n 
«| is Ss, |@~« 
Se | ES 's is". 
P ° - | =~ ~ we . 
. sme iS ab . ie - 2 « 
4 mee | TRY _ Seelnos 
$ Ss 5 isc sem | Uo Oo § 3 < = Ole FS 
O H&Ssy iOS S | OStl ase OrsIOTS 
I 2000 31 1140 903 3 499 
2 2840 42 | 1480 1080 I 5 
3 3360 38 1720 1380 15.9 | 7 
4 | 2690 35 | «1370 1105 564 
5 2070 34 1240 | 824 | 13.7 494 
6 1950 36 | 1230 690 0 | 505 
7 | 2620 | 36 1500 1025 | 14.1 586 
| 
8 | 1760 | 35 1105 | 708 14.1 463 
9 | 2990 | 48 1870 | 904 15.8 621 
10 | 2837 | 48 1740 | 1250 19.9 766 
II | 1920 | 38 1235 | 700 13.9 449 
I2 | 1750 | 34 T1060 | 593 | 10.0 306 
Average | 2400 | 37.2 1304 | 954.7 | 14.9 554 
Normal | | | 
values | 36.5 1358 | | 14.7 541 
Blood volume and plasma volume—_ volume for the group of 85.4 c. c. In 


The mean blood volume for the group 
of twelve patients was 91.5 c. c. for 
each kilogram of body weight (table 2 
and 3). The range was from 82 to 
103 c.c. Marked examples of obesity 
or of a condition of underweight were 
not present among the patients. The 
mean weight was 64.1 kg. If the ideal 
weight is calculated according to age, 
sex and height, a mean value of 68.7 kg. 
is obtained, which gives a mean blood 


the individual case, the calculation of 
the blood volume, according to ideal 
weight, does not indicate that there 
was a serious deviation in the blood 
volume except in case 3, in which 82 
c. c. in each kilogram is changed to 
104 c. c. On the basis of body area, 
there was a mean value of 3367 c. ©. 
for each square meter, which is strictly 


normal. 
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TABLE 4 


VoLUME AND HEMOGLOBIN CONTENT OF ERYTHROCYTES 
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= Y — > — 2 OQ “a O 
¢ 2 «- .& -— = v i oe 
| = 5 5 2 © 2h> | &ws 
| = . : = 2 Fs aoe 
4 > ~-~ — ~ Ve = i. © = 
; - = =_ > © , © o 
Ei ol & Wes 2e & cs oO 

y su 5s 2 7. ¢ eS > & Ss = 

; _ Pars = — > ~ po co Se = Be . 

~ © ow) =a = = ~ > Po roa) io) v 

r ) ~~ & on mm > ra oo & aa 

~ - S a - so x GO a CG < = 

2 1.02 1.25 6.52 3.24 35 
| 
3 0.00 1.10 5.10 3.34 41 
4 0.94 ( O 3.25 iI 
5 1.10 1.20 gl 4! 
{) 1 .f } 
[.14 { 3.62 

S 1.01 2 28 PY, 

10 22 1.290 O 1.37 412 
Average 1.05 LZ . 3.64 {0.9 
x - 1 
Normal value 

(Haden) 1.00 oOo ).20 3.12 33.9 





The plasma volume varied from 37 
to 67 c. c. and the mean value was 
54.1 c. c. for each kilogram of body 
veight. The range for normal per- 
sons is from 48 to 60 c. c. In cases 
3, 7 and 9, values were below the lowet 
limit of normal. The cases with the 
higher plasma volumes were those in 
which there were mild degrees of 
anemia. The patient in case 9, with a 
plasma volume of 37 c. c. for each 
kilogram of body weight, was not 
obese, and the blood volume was 85 
c.¢. for each kilogram of body weight 
This gives a cell volume of 48 c. c. for 
each kilogram of body weight as com 
pared with the corresponding normal 
cell volume of 36.5 c. c. This repre- 
sents relative erythrocytosis due to di 


minished plasma volume. If the plas 
ma volume for the group is calculated 
according to the ideal weight, a mean 
value of 48.8 c. c. is obtained, a value 
slightly less than normal. According 
to body area, the plasma volume varied 
from 1470 to 2290, with a mean value 


of 1960 c. c. which is normal, 


Oxygen content and saturation of 
blood—Studies of the oxygen content 
of the arterial and of the venous blood 


] 


were carried out in seven cases of the 


group of twelve (tables 5 and 6). The 
blood was obtained by puncture of the 
radial or of the brachial artery and was 
collected under oil. 


The oxygen content of arterial blood 


varied from 18 to 21.8 volumes per 











440 


Willis S. Lemon 


TABLE 5 


SruplEs OF OXYGEN IN THE ARTERIAL AND VENOUS BLoop IN EMPHYSEMA 
















































































| Oxygen content Utilization 
, in the 
Arterial Venous 6 
tissues 
blood blood 
L 
== | | 
go | n “ | 
iy | Oo — 
a5 | © - 
o a | o C0 S o BO = an | a oe 
| wo. cs © yt w a” L eS Oo 
S ® Vv & es vt ~~ +m vel o-s 
ov s § 5 + e § Ss e § = = 
F bo & ES 9 § & 8 oe: 55/18 
uv > Ss = Qo & =) > & = os = 
oI i = | Oo & — 5 Ss. |S Pr. i & 2 
r } —m oS v A 3 —~ & -— oO ~ 2 a 
—~ J — & — — & — —- & i 
I | 20.5 | 18.2 &9 10.0 Si 7 
2 | 23.5 | 20.0 87 10.1 08 4.5 19 
3 | 25.9 | 21.8 84 14.9 57 6.90 2 
4 | 21.0 19.2 gl 8.0 35 11.2 53 
5 | 22.4 | 20.9 93 5.0 22 15.8 - 
') | 21.0 | 18.0 83 6.5 30 ya 53 
7 | 23.0 | 20.7 89 17.5 | 75 3.2 13 
Average | 22.5 19.9 88.3 11.2 | 19.2 8.7 39.2 
Normal | | 
values 21 | 20 95.6 14.5 70 as i 2 
cent, with an average value of 19.9. volumes per cent. The average per- 


The oxygen capacity in volumes per 
cent averaged 22.5, which gave an av- 
erage percentage oxygen saturation of 
the arterial blood of 88.3. This indi- 
cates a moderate grade of anoxemia; 
in no case was the percentage of oxy- 
gen saturation as high as normal. The 
lowest percentage of oxygen saturation 
was obtained in cases 3 and 6, 84.4 
and 83.0 per cent, respectively. 

The oxygen content of the venous 
blood varied from 5 to 17.5 volumes 
per cent, with an average value of 11.2 


centage saturation was 49.2 which is 
an unsaturation approximately of 50 
per cent. 

The utilization of oxygen, which 1s 
the difference between the arteria! and 
venous oxygen content, showed a wide 
variation, with an average value of 8.7 
volumes per cent (normal 5.5 volumes 
per cent). 

Studies of vital capacity—The vital 
capacity was reduced in cases I, 2, 4 
and 5. In case 7, it was equal to the 
normal estimated value. 
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TABLE 6 










































































VoLUME OF BLoop, PERCENTAGE SATURATION WITH OXYGEN OF ARTERIAL BLoop 
AND ViTAL CAPACITY 
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7 | 17.2 | 4.78 | 50 82 8) | 444 4000 
| ' | 
) | ) | 
Average 10.5 5.00 {1 6100 | 8 88.3 434 | 1400 
| | ) 
Normal 
values 15.6 5.00 | 42 N 








DiscUSSION OF SIGNIFICANT RESULTS 


IN GROUP I 


The hemoglobin content of the in- 
dividual erythrocyte indicated 20 per 
cent more hemoglobin than is found by 
calculation, according to Haden, for 
the average normal erythrocyte. 

The response of the blood in these 
twelve cases to the lowered saturation 
of oxygen was variable. One point is 
clear ; that in no instance did the eryth- 
rocytosis develop to a degree to sim- 
ulate true polycythemia vera. The vol- 
ume of blood and cells, calculated on 
the basis of body weight, gave mean 
values for the group that were very 


slightly above the means for normal 
persons. Probably the difference is in- 
significant In only two cases was 
the blood volume in excess of 100 c. c. 
for each kilogram of body weight. In 
one of these, anemia was believed to be 
present and the increase in blood vol- 
ume is explained largely by the in- 
crease in plasma. In the second case, 
with a blood volume of 82 c. c. for 
each kilogram of actual weight, and of 
104 c. c. for each kilogram of calcu- 
lated ideal weight, the percentage of 
cells by the hematocrit and the con- 
centration of erythrocytes were defin- 


itely high. This probably represents 
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an absolute increase of erythrocytes 
but not an increase to the degree ob- 
served in polycythemia vera. On the 
other hand, there was evidence of in- 
creased concentration of blood as de- 
termined by the percentage of cells by 
the hematocrit and by the number of 
erythrocytes in each cubic millimeter 
of blood; this was observed in cases 
2, 3, 7, 9 and 10. In only one case 
(case 9) was this increase of sig- 
nificance, with 6,860,000 erythrocytes 
for each cubic millimeter of blood, and 
56 per cent of cells by the hematocrit. 
In this case the volume of blood was 
normal with a diminished amount of 
plasma for each kilogram of body 
weight. This tendency to increased 
concentration without serious disturb- 
ance of the volume of the blood and 
cells for body weight or body area, 
explains the observations with refer- 
ence to the individual erythrocyte as 
determined by calculation. 

The studies of the oxygen content 
of venous blood have shown an un- 
saturation with oxygen of venous 
blood sufficient to produce cyanosis. 
Lundsgaard and Van Slyke have 
shown that unsaturation with oxygen 
to the amount of 6 to 7 volumes per 
cent in the capillary blood is necessary 
for cyanosis to be produced. The 
oxygen content of the capillary blood 
is not known, but probably is repre- 
sented by the formula A+-V, which 

— 
is the mean between the degree of un- 
saturation with oxygen of the arterial 
blood and of the venous blood. When 
this formula was applied to the seven 
cases in table 5, cases 3, 4, 5 and 6 
had unsaturation values sufficiently 
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high to produce cyanosis. These 
criteria for cyanosis do not correlate 
well with the clinical evidence of 
cyanosis, but probably this discrepancy 
can be explained by modifying fac- 
tors, such as the condition of the sur- 
face capillaries and pigmentation of the 
skin. 

Arterial determined in 
terms of percentage saturation, which 
is the ratio between the oxygen ca- 
pacity and the oxygen content of the 


anoxemia 


arterial blood, was present in all the 
cases in table 5. In all of these cases 
values were below the normal of 95 
to 100 per cent saturation. In two 
cases (cases 3 and 6) low values of 83 
and 84 per cent saturation were ob- 
tained. 


The 


capacity varied from approximately 33 


percentage reduction of vital 
to 50 per cent of normal. 

The correlation of the 
blood, vital capacity and percentage 


volume of 
saturation of arterial blood is shown 
in table 6. 
demonstrable between the percentage 


Correlation was not 


saturation of arterial oxygen and the 


volume of blood and cells for each 
kilogram of body weight. In case 6, 


with the lowest saturation value, the 
highest blood volume was obtained, 
103 c.c. for each kilogram of bod) 
corrected tor the 


weight, which if 


ideal weight would be 105 c.c. and 
would constitute an example of slight 


This 


increase in blood was not due to : 


increase in the volume of blood. 


increase in cells but to an increase in 
plasma which probably was related to 
the mild anemia. 

The data concerning the blood m 
cases of chronic pulmonary disease 
obtained in expert 


stimulate those 
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mental work on the dog after evulsion 
of intercostal and phrenic nerves* 
which was followed by operative de 
struction of the respiratory function 
of the diaphragm. Studies on the 
blood were carried out months after 
the operation, and significant changes 
were not noted in the hematocrit ot 
volume determinations. The arteria 
saturation was low (87 per cent) and 
the vital capacity was diminished 
The results of all laboratory studies 


were similar to those in the clinica 


cases 


COMPARISON OF RESULTS IN GROUP 1 
With RESULTS IN GROUPS 2 AND 3 


In contrast to the observations 1 
chronic pulmonary disease, attention 
is called to those in the two cases 
group 2, in which polycythemia vera 
was associated with chronic pulmonary 
disease (table 7 )- In these cases, th 
blood volume was enormously 
creased and the percentage saturatiot 
of oxygen in the arterial blood was 
markedly lowered. 

The remaining case, which, by 11 
self, constitutes group 3 1S presel ted 
as a probable example of Ayerza’s dis 
ease, in which the clinical picture 1s 
one of extreme cyanosis frequently as 
sociated with pulmonary emphysema, 
hypertrophy of the right side of the 
heart, marked dyspnea, and secondary 
lerosis of the pulmonary artery. In 
s case, the oxygen saturation of the 
arterial blood was low. 2nd the clinical 
data correspond well with those given 

representative of the syndrome of 

rza’s disease. The blood voisume 
definitely increased to 114 c.c. for 


each kilogram of body weight. The 


spleen was not enlarged and there was 
no difficulty in excluding a diagnosis 
of polycythemia vera.* 

The average hemoglobin in the in- 
dividual cell is the cases in group 2 was 
34 per cent and in the case of Ayerza’s 


disease (group 3) it was 36 per cent 


LOMMENT 


It has been well established that 
tnere are large reserves of erythrocytes 
in the body that are not in active use 
in the circulation as Oxygen Carriers 
but that can be called into service by 
various stimulants Emotional out 


bursts produce acute transient eryth 


rocytosis. The result is obtained by 
calling all the ivailable erythrocytes 

to the circulation and is a question of 
reserve of erythrocytes rather than of 
nerease in production of erythrocytes 


When animals or man are. sub 


by artificial rare 


factio1 at sea level The effects are 
immediate and temporary; they per 
sist only after long exposure to these 
fluence 


The limitation of the supply of 
oxygen in the air may be simulated, in 
part at least, by conditions within the 
parenchyma of the lung that serve to 
decrease the available supply of oxy 


ren to the blood. Patients with 


chronic pulmonary lesions, if anoxemia 
occurs, presumably should react in a 
similar way to that in which persons 


react who are subjected to long-con- 


has been report 


plete study by Constam and Brows 
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tinued residence in places where th 
air is rarefied. 

With these premises, it seems legiti 
mate to expect that, although external 


} 


respiration may be faulty, either I 


cause of anatomic defect or in cor 
sequence of limitation in the supply of 
oxygen, the requirements of internal 
respiration may be satisfied by an 
crease In Oxygen carrying power 
Laboratory and experimental results 
vive ground for statements of general 
facts which often are not applicabl 
to the complicated conditions present 
illnesses of Chron 


in the man. 


emphysema, usually complicated by 
bronchitis, provides a suitable subject 
for study in this connection. Patients 
afflicted with this disease are ambula 
tory, well past middle life, dyspneic on 
exertion, and frequently when at rest 
also; they are cyanotic under similar 
circumstances and have hearts in which 


to he 


degenerative changes are ex 
pected as the rule rather than as _ the 
exception. The pathologic chat eS 
within the lung are progressive and 


unlimited in degree, so that the effort 
at compensation is long continued, and 
ultimately fails. The right side of th 
heart loses competency just as th 


side also may lose competency nm col 


ditions in which hypertension 1s 
duced 
he thin and ruptured alveolat 
s, the broken elastica, and thx 
constricted capillaries are characteris 
ti of the disease, and when em 


phvsema is marked, the flow of blood 


he lungs is impaired and the pa 
is comparable to one living for a 
period of time at high altitudes 
respiratory embarrassment and 
ised pressure of the pulmonary 
The side of the 


( lation. right 
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heart hypertrophies, then dilates, and 


dyspnea is followed by cyanosis 


SUMMARY 
, 
In cases of chronic pulmonary dis 
ease, chronic emphysema and_ bron 


blood te 


xxenna was variable 


chitis, the response ol] the 


terial an Increases 


in the volu e ot blood ind cells neve 
lated thos i ] ] | 
simulated tho round in potyecythemila 
vera Wh rythrocytosis was ob 
served. seemed to bh due to changes 
in concentration, and in only one case 


Was erythro Vtosis present to a strik 


ing degre There was an increase 1n 
the amount of hemoglobin in the indi 
vidual erythrocyte Correlation was 
not ( mstrated betwe the vital 
capacity and the degree of arterial 


anoxenmna, or the vital capacity and the 


thie blood 


relatio1 could not be 


response ot Likewise, cor 


demonstrated be 


tween the arterial anoxemia and _ thi 
response of the blood The vital ca 
pacity is reduced in some instances 
to a very significant degre Cases of 
polycyt ema vera, complicated by 
pulmo disease and marked un 
satu ( th oxygen « the arterial 
blow h r the usual excesses 1n the 
volun Ot the blood and « IIs that ire 
observed uncomplicated cases Ol 
poly ytneniia vera In One cast of 
\verzas disease there was demon 
strated erythrocytosis of sufficient ce 


absolute 


OTE to roduc Significant 
increases in the volume of the blood 
and cells 

The clinical observations and_ the 


lata obtained in this study demonstrate 


{ 


the degree of dysfunction that may 


take place in respiration before normal 
reserve 1s overcome and the collateral 
function of circulation is called on for 


compensatory assistance 
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The Treatment of Neurosyphilis* 


By H.C 


1. It is now possible to obtain an 
apparent arrest in all forms of neuro- 
syphilis. 

2. Not all 


neurosyphilis can be 


cases of any form or 


variety of ar- 
rested. 

3e Febrile methods and 
the 
the 


Intraventricular, intracistern, 


try pafsa- 


mide are most effective means 


available in treatment of neuro- 
syphilis. 
intraspinal serum injections, as well as 
arsphenamin, bismuth, mercury, and 
iodid, are of secondary importance. 

4. The arrest of late and advanced 
and malignant types of neurosyphilis 
give strong evidence that when cases 
are treated earlier they can be arrested 
before great damage has occurred. 

5. Improvement in our methods of 
treatment is to be hoped for and ex- 
pected. 

By “apparent arrest” of the syphi- 
litic process in cases of neurosyphilis 
is meant that there is a complete sero- 
logical recovery and a cessation of the 
progress of the clinical symptoms. This 
has been achieved in practically all 
types of neurosyphilis including the 
meningo-vascular forms, tabes, and pa- 
resis. There is insufficient pathologi- 
cal data available at the moment to in- 
sist that the activity in the cases of 


Meeting of the 


Physicians, April 10, 


ead before the Boston 


American College of 


Sol OMON, 


M.D., Boston, Mas: 


general paresis is entirely halted. How 


ever, there is being accumulated a con 


siderable amount of evidence which 
leads to the belief that a true arrest 
is obtained. It will suffice for the 
present discussion, however, to talk 


of apparent arrest until such time as 
one has more convincing evidence 

For many decades it has been known 
that cases of the meningo-vascular va- 
rieties of neurosyphilis could be ar- 
the 


rested and apparently cured by 


use of mercury and iodid. Later, with 
the use of arsphenamin, an increasing 
percentage of these cases, whether in 
the early or late stages, were found to 
recover the 


Whereas, tabes did not give satisfac- 


with use of this drug. 


tory results when treated with mer 


cury, arsphenamin produced quite sat 
isfactory clinical and serological results 


in a small percentage of cases. Serum 


injections into the subarachnoid space 


added greatly to the number of cases 


both of the meningo-vascular and ta- 


betic varieties of neurosyphilis which 


reacted well. The fact that serological 


recovery and clinical improvement 


could be obtained, gave proof that 


these cases were of the type that could 


be successfully treated. The problem 


narrowed down then to a matter of 


getting a higher percentage of good 


results 
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In cases of general paresis, the prob- 
lem of treatment presented itself in 
clearer form. Mercury and the iodids, 
according to all experience, produced 
no satisfactory results whatsoever. 
Arsphenamin, in ordinary dosages, was 
practically no more effective. Very 
large doses, often repeated, appeared 
to give improvement in a small per 
centage of the cases, but by no means 
was it conclusively proven that it 
caused a definite arrest or serological 
cure in any but rather exceptional 
cases, nor did intraspinal or intracis- 
ternal injections of arsphenaminized 
serum give conclusive evidence of ar- 
rest. Cases of paresis, therefore, offer 
the ideal material for the evaluation of 
other methods than those mentioned. 

Malaria, as the prototype of febrile 
therapy, has been used and the results 
studied for the past ten years. Trypar 
samide, a pentavalent arsenical prep 
aration, has been used and the results 
studied for approximately six years. 
While these periods are too short to 
draw any definite and final conclusions, 
they are long enough to have given us 
an opportunity to gather a considerable 
amount of evidence concerning their 
effectiveness in the treatment of gen 
eral paresis, and other types of neuro 
syphilis as well. A conservative sum 
mary of the literature of the world 
concerning the results obtained with 
malarial treatment indicates that a 
thoroughly good clinical result is ob 
tainable in about 30% of the cases ot 
general paresis, while approximately 


another 30% show a_ reasonable 


amount of improvement. 
tabulation of the results obtained in 


the treatment of paretic cases by tryp- 


arsamide is not available, but what 


Complete 


information is at hand would indicat 
that results are substantially the san 
as obtained by the use of malaria. T! 
important factor to be stressed is th 
with both these methods, it is possibl 
to obtain complete serological recove! 
in a considerable number of cases. 
The point ot serological recovery 1s 
extremely important, to my way 
thinking. While natural remissions 
occur occasionally in general paresis, | 
have seen no evidence to indicate that 
serological improvement, much ess 
complete serological recovery, occurs 
spontaneously except possibly in a rare 
instance where an intercurrent infe 
tious disease has produced febrile ei 
fects similar to what are obtained 
tificially by malaria. In other words, 
a serological recovery is evidence 
the method of treatment used has I 
effective in producing results whicl 
cannot be considered as accidenta 
coincidental. Waener von Jaur 
the introducer of the febrile met] 
and his co-workers, at first laid do 
the dictum that serological modifi 
tion was unimportant because cases 
which showed a degree ot serological 
unprovement at times made no definite 
clinical improvement, and on the ¢ 
trary, cases showing excellent clini 
remissions did not show parallel n 
provement in the serology [Later 
studies have, I believe, modified this 
point of view very materially. Cases 
that do not show serological improve 
ment are the ones that are most likely 
to relapse, whereas, the cases whiicl 
have both clinical and serological re 
covery are the ones most likely to 1 
main stationary and without relapses 
With malarial treatment serologica 


improvement is quite slow in m g 




















ntil twelve to twenty-four months 
the maximum amount of serolog 
ical improvement is discernible. How 
ever, for this discussion I lay great 
stress upon the poimt that many cases 
ve now been ol served 11) which, 
vine malarial treatment 1 
letely normal cerebrospinal fluid s 
et btained. 
vparsamide ippea tO alter 
s Ee. din l fa ble . 
s ewhat more rreque Va ls 
e rapidly tha es n 
etn case 1s it p le O 
. ; erce oures 
hav he , th 
11h 1] 
S ures 1 \ 
i. oi c 
( ple ely ( 1\V¢ 
COs cle ul I vercentl 
( eneral CSIs ( 
the « ute tal \ Ce’ ( ( 
F th a group of ims 
iretics who have bec ah 
one, two, or three vears 
eatment was instituted, we 
rt e in more than 50%° O tl 
( ) ( a practically nevatl 
S| fluid. Most of this group « 
: vere quite deteriorated mei 
ved little, if any, mental in 
Physically, improvement 
Oc and, most important, the dis 
e not seem to progress, th 
mi condition remained stationary, 
al patients have lived for a longe1 





ts appearance, 


mths after treatment, 


than would be 
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me of the validity of this belief. It is 
not possible at this time to go into the 
details of method. I would only state 
that at times we use several attacks of 
malaria, as well as other methods of 
fever, with a long 


producing very 


course of tryparsamide aided by ars- 
phenamin and mercury, bismuth, io- 
dids, and at times subarachnoid injec- 
tions. 

Accepting the statement as correct 
that cases of the most malignant form 
of neurosyphilis, namely, the paretic, 
can be arrested, it would seem to fol- 
low that the 
should give us a much higher percent- 


less malignant forms 
age of success, and this seems to be the 
case. A very high percent indeed of 
cases of tabes may be arrested by tryp- 
arsamide alone or tryparsamide in 
conjunction with arsphenamin and in- 
traspinal injections. In the simpler 
forms of meningeal and meningo-vas- 
cular neurosyphilis, the percentage of 
100%. Of 
that the 


com- 


success now approaches 


course this does not mean 


degenerative changes can be 
pletely halted nor that sclerotic changes 
in the blood vessels will be stopped 
from progressing. 

I hope I have made clear that valu- 
able as I consider tryparsamide and 
malaria and other febrile methods in 
the treatment of paresis and neuro- 
syphilis, I do not consider them by 
any means adequate for the treatment 
There 
First, 


of malignant late cases. are 
two solutions to be hoped for. 
more efficient 


can obtain 


Tryparsamide and 


that we 
methods. 
methods are only indications of the 


febrile 


possibility of improvement in the ways 
and means of treating these cases, and 


we have every reason to suppose that 





H. C. Solomon 


in the future more valuable means wil] 
be made available. 


The second possibility of improving 
markedly is the 


the situation 


early recognition of central nervous 


very 


system involvement. The degree of suc- 
cess which we now have with the late 
and malignant forms of the disorders 
is evidence that earlier diagnosis fol 
lowed by our now available methods of 
treatment will arrest the disease before 
appreciable damage to the cord or 
brain has occurred. In the asympto- 
matic forms of neurosyphilis, the fore- 
runners of clinical meningo-vascular, 
tabetic, and paretic neurosyphilis, the 
serological recovery is to be expected 
in nearly every case. It is only a mat- 
ter of early recognition and continua- 
tion of treatment for a sufficient length 
of time, then the application of the 
method which is efficient for the given 
case. In almost all of the asympto- 
matic cases, and certainly in the ma- 
jority of the cases of meningo-vascu- 
the febrile 

Combina- 


lar and tabetic forms, 


method is not necessary. 


tions of tryparsamide, arsphenamin, 
mercury and bismuth and intrathecal 
injections will practically always suc- 
ceed. 

Finally, I would call attention to the 
long-continued treatment that is many 
times required to produce a serological 
recovery. It is our usual custom when 
using tryparsamide to continue it in- 
definitely and usually without interrup- 
tion until the desired result is at hand. 
Having sufficient optimism to believe 


that a serological recovery is nearly 


always available, we persevere, how- 
ever long it may take, week after week, 
month after month, and year after 
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The highest number of trypar- 


year. 
samide injections which we have given 


to any one patient up to now is 183 
injections in a period of little less than 
five years. There is rarely any evi- 
dence of cumulative effects or lack of 
ability of patients to handle the drug. 
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Our working motto is that a 


prese n 
serological arrest, at any rate, is to be 
expected in practically every case with 
the methods now available, and it is 
our problem to use the methods to the 
best advantage and to continue them 


until the desired result is obtained 








Syphilis of 


By Ropert I. Rizer, 


HAVE chosen to speak to you 
to-night about syphilis of the lung 
because it is a rare disease, it is 
difficult to diagnose, and for the first 
time in my twenty years of practice a 
case has come under my personal ob- 
servation. 

()n 


January 20, 1928, a single 


\merican woman, aged _ forty-five 


years, came to our office complaining 


in 


of a constant dull ache her right 
chest. This had been present for se\ 
eral months without remission. It had 


\With the 


movement of her body and arms the 


never been sharp or severe. 
distress increased. She was unusually 
tired and required more rest than ever 
had lost to 


eight pounds in six months, 


before. She from seven 


but had 
had no fever, chills, cough, expectora 
tion, or other symptoms. 

This patient had been well until the 


fall \t 


noted a pain in the chest area. 


first 
The 


pain was constant and bothered her to 


of [QI 3. this time she 


such a degree that she stopped work 
for a few days and called a doctor, 
\t that time, 


she had no cold, fever, chills, sweats. 


who strapped her chest. 


or expectoration. It was thought that 


she might have tuberculosis. However, 
no X-rav examination was made. After 
a few days rest, she returned to work, 
with no symptoms. The distress re- 
*Read at the Boston meeting of the Amer- 


ican College of Physicians, April 9, 1929. 


‘st 


the Lung* 


Minneapolis, Minn. 

curred at intervals during the wint 
and when it became very severe the 
doctor again strapped her chest. This 


gave her immediate relief. She had 1 
fever at any time. After the spring 


of 1914 she had only an_ occasional 


“stitch in her side,” but these were 
not distressing enough for her to see 
a doctor. 

while trave 


In the spring of 1927 


an acute cold 


in eure ype, she de velope 
she had a 
d. The pan 


in chara 


The doctor said that 
chitis and put her to le 
ter as be 


returned, the same 


fore. She had a of 
to 


pectoration, She remaine 


te Tip rature 


102°, and a dry cough without 


lin bed about 


one week, and at the end of twel 


days resumed her journey, feeling well 


No X-rays were taken. The patients 
condition was good until the fall of 
1927, when she stopped work for 

few days because of the retu*n of the 
same old pain. .\t this time an X-raj 
examination of her chest was mad 
This showed an infiltration into the 


right lung, and because there was 


fever, chills, cough, or expectoratiot 


her doctor felt that she had an acut 
respiratory infection. Her pain cot 
tinued, and she saw me in January, 
[g28. 

In this case family and past histor) 
are entirely negative. Physical Wm 


ination shows her to be well developed 


and well nourished. Eyes react 
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Original plate of chest showing the syphiliti 


obes (betore 


treatment ). 
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Fic. 2. 


Same aiter four 
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wet ks Oo! 


active treatment 
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mally to light and distance, sclera is 
The 


teeth are in good condition. 


normal. 
The ton 


normal. nose 1S 


sils are slightly submerged, but noth 
The 


No masses 


ing can be expressed from them. 
thyroid gland is normal. 
can be felt. Small glands are palpable 
The 


The chest is nor 


in the neck, axilla, and groin. 
breasts are normal. 
mal in shape. The right side of the 
chest has a slightly increased dulness 
The 


sounds are suppressed, no rales 


at the base anteriorly. breath 
are 
heard. The heart is normal in size, 
The rate is &5, 


Blood 


The liver and the 


shape, and position. 
and the rhythm is normal. 
pressure 1s 110/75. 
The extremi 
all 


\bdominal, pelvic, and general sensory 


spleen are not palpable. 


ties and the reflexes are normal 


examinations are negative. Labora 


tory data: Urine, negative. Gastric 
ontent shows no free hydrochloric 
acid, microscopic negative General 


R.B.C 


7,200, hemoglobin 81%, dif 


blood examination, 
W.B.C 
ferential, Pmns. 
10%, L.M. 


abnormal cells seen. 


$,20600,000, 
15%, S.L. 28%, L.L 
1%, Tr. 2%, Eos. 4%, no 
Blood metab¢ lics, 
blood sugar .o78%, urea nitrogen 11.3 
Kahn four 

We were 
unable to obtain sputum for examina 
tion, | 


mg. Four stools negative. 


plus, Wasserman four plus. 


lectrocardiogram was normal 
Because 


and the 


of the findings in the chest 
report from the X-ray exam- 
ination, a bronchoscopic examination 
Was made 
The X 


nodular 


and found to be normal. 
examination shows a hard, 
homogeneous type of consol 


lati n 


‘tending out from the root 
1 the richt lung into the right middle 
and lower lobes, presenting a sharp line 
(demarcation from the normal lung. 
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There did not seem to be anything in 


these films characteristic of a disease 


that we had ever seen. In comparing 


these films with those previously taken, 
we were at once aware that we were 
dealing with a progressive disease, Be 
cause the infiltration had extended, the 
roentgenologist felt that the most prob 
film 


which this 


Hodg! 


rkins disease 


repre 


sented was a Clin 


ically We roul d no evidence Ol this 
disease. 
On the following day the Wasset 


returned four plus. 
With this re 


’ 
vhether or not 


ort at hand, we wondered 


this might be syphilis 


of the lung On consulting with a 
a9 ] f ‘ . ll a0 . > “m 
be Ot oO coneagcues we were as 
ich confused as before, because no 
ne consulted had seen a case Ol pul 
yarv syphilis, and no one was able 

It 1] the film LS such 
We wert ll a eed that if the pa 
( witl chronic, progressive lung 


howed a marked improvement 


clinically and by X-ray examination 

er active eatime for four weeks, 
we would be justified in making a diag 
nosis of pulmonary syphilis. The pa 
tient was placed under active anti 
syphilitic treatment, and at the end of 


four weeks she showed great improve 


ment clinically, and X-ray examination 


showed the infiltrated area to be much 


smaller. We then made a positive di 


syphilis of the lung, and 


«rT? cyt 
OnNOSIS i 


continued treatment. \t the present 


patient has no symptoms. X 
ray examination shows the chest to be 


practically normal 


medical literature there are 


In the 


probably between two and three hun 


dred authentic cases of pulmonary 


syphilis. This is interesting in view 











456 Robert T. Rizer 











Fic. 3. Same aiter six months. 
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ime aiter one year’s treatment 
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of the fact that about three per cent 
of the entire adult population is syphi- 
litic. 

In 2800 autopsies at Johns Hopkins 
Hospital, twelve cases of lung syphilis 
were found. In 4480 autopsies in New 
York, there were twelve. In 5456 au- 
topsies in California, there were twen- 
ty-nine. Fifty per cent of five hundred 
cases of pulmonary disease in Texas 
were syphilitic. In Michigan, 7.8% 
of 152 bodies showed lung syphilis. In 

300 specimens at the Army Medical 
Museum no syphilis was found. In 
London Pathological museums, 
In England, among 100 cases 


the 
twelve. 
reported to be tuberculous, two were 
definitely syphilitic. In South Africa, 
where tuberculosis is rare and syphilis 
common, 35% of all the natives had a 
fibroid condition of the lung. In Ari- 
zona, in 948 patients with advanced 
pulmonary tuberculosis, 28% showed 
x-ray evidence of pulmonary syphilis. 

According to Dieulafoy, syphilitic 
lesions of the lungs are never early. 
They are probably later than syphilis 
of any of the other viscera. Save for 
exceptional cases, it may be said that 
syphilis of the lung appears only in 
the advanced tertiary stage of the dis- 
ease. The interval between the pri- 
mary infection and the development of 
the lung lesion varies between one and 
The average is ten 
The ratio of lung 


twenty-five years. 
to eleven 
syphilis to visceral syphilis is roughly 


years. 


one to twenty. 

Karsner states that there is no defin- 
ite picture of pulmonary syphilis. 
However, many observers state that the 
presence of plasma cells particularly 
about the blood vessels and bronchi, 


are characteristic of lung syphilis. The 


Robert T. Rizer 


finding of spirochetes is unusual. Our 
Dr. Warthin is outstanding in that he 
is one of the few who has demon- 
strated their presence in the lung tis- 
sues, 

Chesney has shown in his experi- 
mental work in rabbits how fibrous 
tissue favors the growth and develop- 
ment of spirochetes. 

The pathology of pulmonary syphilis 
is similar to that of pulmonary tuber- 
The 


types of the disease are found. 


chron 
In the 


culosis. acute and the 
chronic type, miliary gummata may bh 
present and increase in size and num- 
ber until consolidation exists. Organ- 
ization may occur or progress to soft- 
ening with abscess, cavity formatior 
gangrene, or fistula, rarely to calcifica 
tion. Fatal hemorrhages may occur 
Regeneration of connective tissue ma) 
be present, especially about the bron 
chi and the vessels, or be massed, pro 
ducing a lung cirrhosis with great de- 
possibly bronchiectasis 


formity and 


Large single gummata 


h | icr Sct ypicall) 


and pleurisy. 


are rarely found. 
mononuclear leucocytes and_ plasma 


cells are said to be frequently found 
in syphilitic scar tissue. Syphilis of 
the vessels of the brain and the aorta 
testicles, bone, skin, and amyloid 
changes are most frequently associat 
with lung syphilis. Pulmonary tuber 
from 3% 


culosis is associated in 


11% of the cases of pulmonary syph' 
lis. 

The acute form with a sudden ons 
with « 


et 


of fever, weakness, cough, 
without expectoration, dyspnea, weah 
ness, and sweats, has been described 
The chron! 


with 


but it is not common. 


form of pulmonary §syphill 


slow, insidious onset, in course 
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Fic. 6. Same as Figure 5 after X-ray treatment 
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sembling a chronic tuberculosis, hav- 


ing very little fever, weakness, loss of | toms referable to the 
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\n individual complaining of symp- 


chest with dysp 


weight, cachexia, and dyspnea out of nea, in whom the physical and X-ray 
proportion to the physical findings 1s examinations of the onset show a unt 
similar to our case, and the form most lateral lower lobe lung disease posi 
commonly met with in medical pra tive Wasse h or without other 
tice. The chronic forms with softe1 forms of syphilis, egative spu 
ing, abscess, and gangrene, are lik tum should be diagnosed as ng a 
the tuberculous varieties The bro pulmonar yphilis uber s,s 
chiectatic type is not different from rotrichos spergillosis lastomyve 
anv bronchiectatic disease. The physicz S1S, ] I \ istoma Ss, cy s 
signs simulate those found in pulmo mors, and Hodgkins diseas muld bn 
ary tuberculosis, varying according to considers maki i diagnosis he 
the existing pathology. The spirochete prognosis of « r 
has not been found in the sputum. The unless the philis of some ot | 
Wasserman is positive in more thai as th els . : 
fty per cent of the cases \-ravs too far lvances het 0 
usually show a unilateral infiltration sis 1S sual yrous 
Involving the middle and lower lol es. anti-iuetie eat! t shi ( SC( 
heginning near the hilus and extending — with e t physical, blood, urn 
peripherally ind X-ray examinatio1 
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The Need for Emotional Data in the Medical 
History* 


By Joun Faviit, A.B., M.D., F.A.C.P., Chicago, Illinots 


HIS paper is a neurologic plea 
to internists to make, as a routine 
proceedure in all medical histo- 
ries except those of acute infections, 
some definite inquiry about possible 
disturbing emotional factors. By the 
latter I of course do not mean so-called 
unconscious matters which belong to 
Neither 


do I suggest any intensive “third de- 


the orthodox psychoanalyst. 


gree” probing by a junior intern who 
takes histories. But I am certain that 
many cases could be saved much delay 
and expense were the opportunity of- 
fered them early to state the existence 
of painful memories, present dilem 
mas or fears regarding the future. 

Two conditions are necessary for 
the obtaining of such data. First, the 
patient must be convinced that it is 
relevant and may be important; sec- 
ond, the patient must be impressed 
with the truthworthiness of the ques- 
tioner and the institution he may re- 
present. It is obvious that these con- 
ditions cannot always be fulfilled. An 
attempt to meet them, however, would 
certainly yield more results than the 
lack of any such attempt, and even a 
failure would prevent a given func- 

*Written for the meeting of the Ameri 
can College of Physicians, Boston, Mass., 
April 10, 1929, but not read. 
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tional patient from subsequently criti 
cizing the doctor or the hospital for 
] 


ite! 


never having asked about what 
proved to be the chief source of dit 
ficulties. 


This is not the place and I am not 


the person to prove any theory of the 


emotions. But I will state a practical 
viewpoint for human beings with som« 
simple examples. I think of awareness 
as a mystery which each of us carries 
and which I cannot explain. =f 

appears a sensation such as pain du 
to a nerve impulse initiated by 

external pin. A thought follows 
is a pin in the back of the chair.” > 


I 
beast 


far there is little if any emotion. | 


on turning around, an unruly chil 
seen grinning with a pin in hand 
new thought comes: “That child ought 
to be spanked.”’ This starts anger. OT, 
again, a sensation of pain appears as 
the result of an internal wave of peris 
talsis. The first thought, “It is thos 
baked beans I ate for lunch,” causes 
no particular emotion. But remember- 
ing a recently read medical article 


brings the thought “It is the lower 
ii- 


nal 


right side and may be acute app 
citis.” This easily lights a fire of fear 
Finally, a person expectorates > miec- 
thing bloody into a wash bowl. If he 


has had a tooth extracted an hour be- 

















The Need for 


fore, there 1s no emotional disturbance 
had 


cause for it but has been having bron 


If. however, he has no obvious 


chitis for months and the expectora 
tion followed a cough, then the quick 
of \ri 


zona, interrupted career and death pr 


pro 


stream ideas of tuberculosis, 


duce almost instantly an emotional 
state which may be acute. 


Thus emotion appears to be a result 


of certain thoughts, somewhat as a 
sensation is the result of certain stim 
uli. The thoughts need not be in any 
language, they may be visual or othet 
images with concepts of relationship or 
causality or potentiality, but I feel 
that 


situation must precede the phenome 


some such awareness of a 


sure 


non we call emotion. 


What 


dividual affair. 


follows the emotion 1s an in 
Effects will sometimes 
show in the endocrine, sometimes in 
the vegetative, sometimes in the volun 
tary motor system. I cannot considet 


these effects as part of the emotion 1t 


sell 
Such effects are, however, unden 
ably the cause of many and various 
sy ms Prominent among them 
are: pallor, blushing, pylorospasm, 
cardiospasm, vomiting, diarrhea, sy1 
cope precordial pain, palpitation, 
sweating, polyuria, tremor, dry mouth, 
dilatation of the pupils, and sense of 
In ling death. These symptoms are 
oft the causes of new emotional dis 
tur] es. A vicious circle results. .\ 
sit example of this sort is illus 
trat by the following case. 
male, aged 27, married, was 
Se lecember 19, 1928, complaining 
of t pain in the top of his head, a 


set n of something coming up 


(ro! e stomach, and sweating hands 
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These Symptons had been occasional 
ly present for several years, but now 


attacks occurring 
He 


and 


were coming in short 


] 


many times a day feared death 


during most of them, felt unable 


to continue his work as a clerk 

stated that he had been to at least 
seventy-five doctors, most of whom 
had examined his heart at his request 
and found nothing wrong On in 


quiry, | found his first attack had oc 


curred four years previously when he 


was hanging by both hands onto the 
rear of a crowded street car. He 
feared he would fall off but did not 


second attack occurred one yeat 


The 


l- . 
late! 


and in it he noticed palpitation 


His position in the first attack would 


have prevented his noting this.) Other 


attacks came with gradually increasing 


admitted that fear of 


rrequency 


death was the worst feature of the at 
tacks It was explained to him that 
the first one might have been a pa 
pitation fre some unimportant caus¢ 
but which became the starting point 
for a severe fear reaction. Search for 
causes O} Lip) allo r ealed no ¢ 

eanic disease but there was a history 
of excessive coitus, excessive tobacco 
chewing and cigarette smi king, at least 
four cups of cole daily and the habit 


of bolting his meals whether hurried 
or not He accepted the explanation 
after some hesitation and agreed to 


He stated that not 
hgh ‘ 
a single one of the seventy-five phys! 


had 


lines Or aly 


change his habits 


cians previously consulted mace 


any inquiry along these 
He 


ued to work and not returned for fur 


similar has contin 


ther treatment 
distinct 


majority of cases having this general 


In my experience a very 
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type of disturbance have not buried 
the data in the unconscious. At least 
sufficient data is available in the ma- 
jority to permit a procedure leading 
to a satisfactory adjustment. This 
procedure includes: first, correcting 
erroneous beliefs about symptoms, dis- 
eases, etc.; second, bringing to the pa- 
tient an understanding of the chain of 
events; and third, encouraging him to 
form new reaction habits. Among the 
factors determining the result, on the 
part of the patient, are constitutional 
defect, age, severity of disturbing fac- 
tors, intelligence and cooperation. On 
the part of the physician there is need 
for intelligence, unfailing patience, and 
sincerity. 

The neuropsychiatric brotherhood 
has appreciated the importance of 
these matters for many years. The 
body of internists seems often to have 
been either impatient or neglectful or 
ignorant of them. It is only two years 
since the chairman of the section on 
medicine of the American Medical As- 
sociation gave as his address ‘Psychic 
and Emotional Factors in General 
Diagnosis and Treatment,’ which 
was followed in the same session by a 
series of papers on phases of this prob- 
lem. I have looked through a number 
of books and manuals on history tak- 
ing and found little of what I want to 
propose. “The Clinical History in 
Outline’ gives a single line, “Psychic 
shock, orief.” 


disturbances : worry 


“The Examination of Patients’ makes 


IR. T. Woodyatt. Jour. A. M. A., Vol 
89, No. 13, Sept. 24, 1927, P. 1013. 
2=P. G. Wooley. C. V. Mosby Co., St. 


Louis, 1916, P. 20. 
’Nellis B. Foster. W. B. Saunders Co., 


Philadelphia and London, 1924. 


no definite suggestion. “History Tal 
ing and Recording,’”* does refer the 
user to Kirby’s’ excellent manual, but 
in itself gives only the words “Emo 
tional State” in two places. A mor 
satisfactory suggestion occurs 
Dock’s “Outlines for Case Taking, 

consisting of this list: repressed d 

sires, moral or physical shock, business 
This oc 


curs, however, only in the section 


cares, over-exertion, f right. 


diseases of the nervous system. 

For some years I have been using 
a certain skeleton framework for his 
tory taking and the teaching of it 
which has the advantage of lessening 
the burden on memory and of present 
ing a complete scheme of arrange 
ment of data. A mere glance at it 
often suggests lines of inquiry whicl 
otherwise would be forgotten and the 
place of each item is made obvious 
(See Fig. 1.) 

The division by systems, usually lim 
ited to the physical examination if used 
at all, is here carried back through the 
complaint and forward through th 


1 


end result. The letters across the toy 


17 


refer to Complaint, Present Illness, 
Past History, Habits, Family Histor 

Examination, Laboratory, Diagnosis, 
Treatment and Lnd-result. The sys 
tems at the left are self-explanatory 
except for the fifth which means 
“Blood, Lymph, Endocrine and Un 


classified.” The numbers are merel\ 


‘James A. Corscaden. Paul B. | 
New York, 1926, PP. 28 and 52 

"Geo. H. Kirby “Guides tort 
Clinical 


Psychiatric Cases.” N. Y. 


Taking and ixaminat 
State H 
Commission, Albany, 1921 

6George Dock. Geo. Wal I \1 


Mich., 1921, P. 34 
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expect 


completely 
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ate. It must not be 
such a tramework 
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Domestic or sexual difficulties 

Religious difficulties 

Fear of future events or acts 

Fear of disease, physical or mental 

Any undecided problem or con- 

flict 

Past shocking experience 

Past grief or disappointment 

Unspecified.” 

Par. 40. Habits: 

rest, religion, recreation, hobbies, etc. 
Family history of any 


reading, study, 


Par. 50. 
“nervous breakdowns”, eccentric char- 


acters, epileptic, defective, alcoholic, 


drug-using, insane or lawless ind 
viduals. 
The obtaining of significant d 


> 


especially under Paragraph 30, calls 


for a consultation with the neu 
psychiatrist. 

It seems to me that the use of this 
proceedure in a medical service gives 
the intern valuable experience when the 
patient cares to talk freely, gives the 
patient an easy first step in unloading 
worry, and greatly betters the chances 
for catching mental elements early and 


dealing with them effectively 

















Factors in the Prognosis of High Blood Pressure* 


HERRICK 


By W. \ 


discussion is. under- 


HEN 


taken of prognosis or 


the 
treatment of any pathologic 


state, the etiology of which is un- 


known, difficulties are at once met. To 
this rule arterial hypertension is no 
exception and more than one compe- 
tent observer has stated that its satis- 


factory prognosis cannot be made. 


Such an attitude of avoidance, while 


safe, is for the clinician most unsat- 


isfactory and in certain kinds of prac- 
tical work intolerable. Is it necessary f 


It is the writer’s opinion that ex 


perience has reached a point at which 


one may profitably attempt to set 


down in a concise way what has pra 


tical bearing on this difficult subject 


One may use the philosophic method 


of approach, attempting to understand 


the fundamental nature of high blood 


pressure and from such a basis to 


reason its consequences ; or the method 
of experiment—the study of the ex 


perience of others or of one’s self in 


ing with this malady. 

From the viewpoint of physiology 
appear to be two chief factors 
blood cardiac 


In high pressure; 1.€. 


output and peripheral resistance. Of 
these the peripheral resistance seems 
the factor of dominant clinical im- 

*] m the program of the Boston meet 
ing the American College of Physicians, 


Apr i. 


1929. 


M.D., i ( 


-+ +] 
portanes hrough the sensitive vaso 
motor system, this peripheral resist 


mechanical, 


ance may be influenced by 

chemical, nervous, endocrine, and 
other factors However, until the 
physiologist gives more complete 
knowledgt the sympathetic nervous 


system and of the glands of internal 


secretion, the clinician must work un 
der the handicap of partial and very 
limited command of essential facts 1 


the etiology ot high blood pressure 
Like other symptoms, hypertension 
may be associated with a variety of 


Chief among these are in 


conditions 


"rez al ante ranial . re | eal 
creased intracranial pressur©re, physical 


and emotional stress, aortic insuffi 
ciency, renal insufficiency, thyroid dis 
orders, th ctir of such substances 
s adret pit and ephedrin ; 
cerTrtall ( ‘ | pregnancy und 
som pes ot ( sclerosis Im al 
least rie the isl named, probably 


more as Caust than etfect Since we 


are ce ali fF OnlLY W ith prognosis, We 
can dismiss these types of what may bx 
called secondary hypertension by thi 
veneral statement that their outcome ts 
that of the associated and underlying 


condition. This leaves for considera 


tion from the standpoint of prognosis 


the great group of primary or essential 
hypertonias, so called because in it we 


find any associated or ap 


cannot as yet 


parently causative condition 
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While our limited knowledge un- 
doubtedly lists under the title essential 
hypertension conditions of varied 
etiology, most of the cases run true to 
type. In their physical characteristics, 
the patients are usually thickset and 
stocky, deepchested with broad hips 
and shoulders, short necks and round 
heads. They are likely to have thick 
skin, abundant and often heterosexual 
distribution of hair. Mentally they are 
serious, earnest, conscientious, en- 
thusiastic at work, at their infrequent 
play, and too often at table. They are 
usually successful and, as Moschcow- 
itz aptly says, they often “die of suc- 
cess”, Of great interest is the re 
markable resistance of this group to 
both major and minor infections. Be- 
cause of the intensity with which they 
carry on, many of the world’s leaders 
are found in this group. Marely a 
thin, angular type will display a hy- 
pertension which seems to fall under 
the definition of essential hypertonia. 
The striking variation from the dom- 
inant type suggests that further study 
may reveal differences in etiology. 

Can any satisfactory approach be 
made to the problem of the etiology of 
essential hypertension? Health is as 
dependent upon equilibrium of func- 
tion as upon integrity of structure. 
Because of the difficulties in estimat- 
ing function, too great emphasis has 
been placed upon structural changes 
in our definition and study of disease. 
I’ssential hypertension seems to be one 
of the few disorders in which an initial 


functional imbalance reveals itself long 


before changes in structure can be 
found. 
The earlier view of Gull and Sutton, 


furthered by Romberg and_ others, 


that hypertension is secondary to a 
narrowing of the arterioles from 
arteriocapillary fibrosis has been larg: 
ly superseded. The weight of cor 
petent opinion now holds that the high 
blood pressure precedes and _ probably 
causes the secondary changes in the 
vascular system. ‘These changes are 
most pronounced and characteristic in 
the arterioles. Fishberg states that 
they consist in an irregular deposit oi 
hyaline material directly under the 
endothelium, later undergoing lipoid 
change. In the larger arterioles ther 
is hyperplasia of the internal elastic 
membrane with reduplication and for 
mation of lamellae. Regressive changes 
follow with the appearance of hyaline 
and lipoid substance and a prolifera 
tion of connective tissue. The result 
is a narrowing of the lumen or ob 
literation. Fishberg further states that 
there is a progressive atrophy of the 
muscle cells of the media with hyaline 
and fatty changes and finally fibrous 
replacement rather than the hyper 
trophy more commonly described. 

This same observer finds that thes 
changes are by no means_ universal 
The small interlobular arterioles and 
vasa afferentia of the kidney wer 
found involved in 100% of the 72 
cases examined at necropsy and_ the 
changes were more advanced here 
than elsewhere. Involvement of the 
arterioles of the spleen, pancreas 
brain follow in this order of fre 
quency. The vessels of the heart 
essential hypertension show changes 
with surprising infrequency; those ot 
the lungs, muscles and skin are almost 
unscathed. 

If the concept of a primary fu 


f- 
I 


tional vascular disturbance chara: 
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exaggerated vaso-constrictor 


by 


ized 
tendencies with later and consequent 
organic changes in certain selected 
parts of the vascular tree be accepted, 


closer inquiry may well be made into 


the features of the earlier or function 
al stages that are capable of clinical 
demonstration. ©O’Hare and _ others 
have already called attention to this 


(’Hare found 


hyperten 


phase of hy pertonia. 


the vasomotor system in 


sion very labile and sensitive. [Exci 


tation and exercise usually caused a 


marked and abrupt rise. The vessels 


469 
which can at least be expressed math 
ematically and may have some value 
the est 


the 


One of methods used in 


mating the functional response of 


circulation is the simple exercise test 


Subjects’ blood pressures and_ puls« 
rates are recorded while at rest. Exet 
cise 1s thet eiven to the point ot be 
ginning dyspnea when records are 
again mad Observations are then 
taken every minute for five minutes 
while the subject lies at rest 


+ 


No al 
the 


temnt |} heen mde nake 
empt Nas been made O makt 


test mathematically exact bv hav 


in hypertonia were found extremely ing subjects of the experiment perform 
sensitive to adrenalin, very sharp rise 1 measured amount of work. It is 
in blood pressure taking place imme juite impossible to adapt such a test 
diately after injection of this sub to all phases of circulatory disease, 
stance in the muscles. especially those in the advanced stages 
The functional disturbances usually \ mort versally satisfactory test 
believed to be somewhat characte ristic ) all ES t cases seems the pel 
of this malady are formance f enough work to brin 
\n all balanced personality al out Nn erate dyspnea. This might 
ready described with the chief ten be running up two flights of stairs fo 
dencies, pressure of activity and ovet a youth il health or but a fe 
earnestness. ift Ss I I hands above the hea 
2. Tachveardia, at first periodic, ) he idden patient with in 
later more continuous Y ¢ circulatory failure 
3. Flushing. Study has be made of the response 
1. Headache—often migrainous. to exercise test of this kind of 
5. Vascular crises—usually epi O | individuals of different ages 
sodes of mild anginoid pain, anxiety, examples of hypertensive cat 
palpitation or tachycardia with rise in dio-vascul iseast The latter have 
blood pressure been divided into those in the earl 
Undue or prolonged ris phases of th iady when no organi 
SVS and diastolic pressure in re changes the circulatory system wert 
Spo to emotion or effort. lemonstrabl Phase I): thos vitl 
| glean anything of prognostic slight or moderate changes, (Phase 
rom study of such evidences of I] 1 those advanced (Phase II] 
dis hed function is indeed difficult ter cases, (Phase [\ show 
The Ost tangible of these seems the ng Ma+rKe extreme structural dam 
Ist pressures following effort or age. 
emy Study of this and the pulse Without giving too much detail 
ate ultaneously gives certain data either in t chart the results of 
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this study may be given schematically 
in Chart No. 1. 

In harmony with the findings of 
Barath and others, it is apparent that 
in Phase I, the youthful normal, we 
have the ideal state of the circula- 
tion. In response to effort causing 
dyspnea, there is a moderate rise in 
systolic and a slight but definite fall 
in diastolic pressure. This results in 
a rise in pulse pressure which ex- 
presses the increased stroke volume 
output of the ventricle and a peripheral 
relaxation in response to the call for 
increased supply of blood to meet the 
demands of effort. The return to the 
previous or a lower level is prompt. 

In Phase II we have the typical re- 
sponse of the individual in middle life 
or of one in early life with a begin- 
ning hypertonia. The rise in systolic 
pressure is more marked and the sub- 
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sequent fall is less prompt and rarely 
to a lower level at the end of five mi 


utes. Even in this early period of « 


culatory disorder the diastolic pressure 


is notably affected, tending to rise and 
to remain higher for some time afte1 
effort. 

In the examples of established hy- 
pertension with slight or moderate 
structural changes in the vascular sys- 
tem, (Phase III), one meets the 
widest fluctuations in blood pressure i1 
response to effort causing dyspnea 
In some the changes in systolic pres- 
sure are extreme. The fall in systoli 
pressure is tardy and often at the end 
of five minutes the reading is above 
that of the previous resting level 
The diastolic pressure in this phase is 
less variable. It may rise, but in my 
observation almost never falls as 


result of effort. 


Advanced Hype 
Organic 
Changes 
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(Phase IV). a 


both 


last 


In the group, 


very interesting fixation of 
systolic and diastolic pressures is met 
In this group are placed those who 
show marked arterio-sclerotic changes 
in retina, kidney or elsewhere in the 
vascular tree of a kind associated with 
a poor prognosis. We observe a fix 
both 


pressures at high levels with no varia 
the 


ation of systolic and diastolic 


of exercise. Im 
the 


been extended to the limit of its func 


result 
that 


tion as 
pression is circulation has 
tional capacity even in conditions of 
repose and has no reserve by which if 


can increase its output to accommodate 


effort It may be said that this type 
Mf response or the lack of it 1s found 
only in those showing the most ex 
treme structural alterations in the vas 


“atus. 


cular appat 


t is realized that observations of 


this kind are very rough and inexact 


thé +] 
na here 


are plenty of exceptions to 


1 clinical work. Conclusions, 


owever, are based upon a large nun 


er of observations chiefly from office 


ractice made over a period of several 
years. It is believed that the function 
il response of the blood pressure to 
effort can be correlated with the d 
gree of organic changes of the kind 
» be de scribed in the second part ol 
this paper in a manner that has some 
rognostic value. 

Cases with a persisting fall in 
sVst pressure with a maintained or 


rising diastolic pressure are of serious 
np and indicate a weakening 
myocardium. In such, an added and 
not requent factor in an unfavor 
ae ; 

able spect is a pulsus alternans 
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ORGANIC FACTORS IN PROG 


VOSTS: 

These have the greatest value. | hey 
are always present in any case of long 
marked hy 


fixed and 


standing or of 
pertension. Upon their presence seems 
to depend the onset of the symptoms 
the more advanced 


we associate w ith 


‘ 1 


lalady 


AC 


phases of the n - discussion 
A\RDIAC 


about the 


| he sf 


I. 4 
functional efficiency 


We 


Jat eway, 


center 
know trom 


\ll butt, 
the 


of the mvocardium 


, 
najority of those with essential hy 
, 
ertensio cil¢ cardiac deat} rhe 
7 
Os Ol Ss conditio In proenosis 
1 
s that of « estive hea I ire O 
+1 | 
circula V Stasis Cases Will His ¢ 
esult of | r ens ind ter1os¢ 
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] h tl fi nik | 
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) 1 ne end 1s se 
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oris wl ed with high blood 
, 
TreSSLTe t L\ S¢ POUS, ¢ es 
or ¢ th it the OoTAV pro OSI1S 
CNM ri ce stines Cases witl O1 
7 
1 l oO ow ess n It 1S possible 
that the greater vaso-motor instability 
of the pati th essential hypet 
tension leads to the angiospastic type 
of angina which is less serious than 
, 
tha issociater vith the coronary 
sclerosis ot decrescent type, more 


often found in cases with normal pres 


sures. Study of large groups of these 


tvpes of ang from the view 


I 


two Ina 


point oft Progenosis 18 needed 
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VALVULAR DEFECTS: a. Mi- 


Not infrequently this 





tral stenosis. 


lesion of rheumatic origin is associated 


with hypertension. These patients 
seem to carry the lesion with com- 
paratively little embarrassment from 


the hypertension. Perhaps the organ- 
ization of the mitral valve prevents the 
development of the relative mitral in- 
sufficiency which is such a common 
feature of advancing hypertonia. The 
integrity of the myocardium is here 
the chief prognostic factor. 

b. Mitral insufficiency when due to 
stretching of the mitral ring and at 
the 


left ventricle is always ominous. When 


tended by great enlargement of 


there is no demonstrable dilatation of 
the left ventricle and the circulation is 
well maintained, a mitral systolic mur- 
mur may be passed over with the 
reservation that it may be a prophesy 
rather than a sign of weakened mus- 
culature of the ventricle. The cardiac 
capacity is the decisive point in prog- 
nosis. 

When fea- 


tured by a low diastolic pressure and 


c. Aortic insufficiency. 


a high pulse pressure this lesion in the 


presence of hypertension usually 
presages early disaster. This may 


follow sudden or gradual cardiac in- 


sufficiency or an anginal episode. 
Syphilitic cases with aortic insuffic- 
iency and hypertension must always be 
viewed with great concern. Those 
having rheumatic or other non-luetic 
etiology may carry on much longer. 
The myocardial capacity is again the 


The 


is usually very loud and distinct in 


final arbiter. diastolic murmur 
cases with low diastolic pressures. The 
examples of aortic insufficiency with 


normal or high diastolic pressures in 


William W. Herrick 


the presence of hypertension usually 


soft, barely audible 


the 


reveal a_ very 


diastolic murmur over sternum, 


The origin of this murmur is probally 
in a very small defect in the mechanism 
designed to close the aortic orific 


either a slight stretching of the aortic 


rigidity 


ring or a slight retraction or 





of one Or more Cusps. \n aorth n- I 
sufficiency of this kind does not carry 
much weight in prognosis and for pra : 
tical purposes can be almost ignored 5 
d. Aortic stenosis is a lesion of th a 
elderly and, while it always presents p 
the threat of a gradually advancing 11 st 
sufficiency of the left ventricle, 1 0 
exist for many years with little prog d 
ress. It is not often associated witl dt 
hypertension. D 
2, THE ELECTROCARDIO 
GRAM. This has some importance 11 7 
the prognosis of the myocardial = 
changes following hypertension. _ Its in 
value, however, is easy to exaggerat 
and it is of much less weight than th . 
results of other methods of examina re 
tion. When there are significant dis a 
turbances in the P-R time in th vis 
O.R.S. complex or T wave, a bit of rie 
valuable confirmatory evidence 1s . 
brought out. \part from collater 
facts, this may be unreliable for am ra 
final judgment and should always ra 
subject to strict clinical control is 
3. THE PERIPHERAL CIR log 
LALION. b.. Fhe large vessels tai 
The aorta may be examined by or 
nary physical methods or by the tuo thos 
oscope. Owing to the emphysema * ire 
often present in states of hypertension, abdo 
the former methods are less reliable Inter 
than direct visualization with — the The 
roentgen ray. The slight prominence palp: 
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of the aortic knob at the junction of 


the transverse and descending aorta 
has little 


Widening of the entire aorta with un 


prognostic significance. 
due pulsation is only present in cases 
with extensive changes in the circula- 
tion \ccording to Sprunt such have 
a serious prognosis. Diffuse enlarge 
ment of the aorta, prominence of th 
] 


aortic knob and dilatation of the de 


scending aorta—all frequent in arterio 


sclerosis—are often mistaken for 
aneurysm by the inexperienced les 
pecially should one be wary of placing 
such an interpretation upon the bulging 
of the descending aorta just above the 
diaphragm. Physical evidence such as 
dullness beneath and beside the manu 
brium, undue pulsation here and in the 
episternal notch or a rough systolic 
murmur over the aortic area are usu 
ally present when there is significant 
variation from the normal. The non- 
syphilitic aortitis can usually be dis 
tinguished from that due to lues 

Luetic aortitis is relatively rare in pa 
tients over 50 whereas the decrescent 
tvpe is a feature of late middle or ad 
vanced life. In the syphilitic cases 
lengthening and bowing of the aorta 
and a tendency to sacculation is char 
acteristic ; aortic insufficiency with low 


Sd 1 


diastolic pressure is more common, 


symptoms of circulatory disturbance 


more severe and the clinical and sero 


ogical proof of syphilis usually ob 
taina 
Ot the larger peripheral vessels 


those accessible to the examining finger 


are brachials, radials, temporals, 


abdominal aorta, femorals, popliteals, 


ternal malleolars and dorsales pedes. 
The hrachial vessels are most readily 


palpa 


The blood stream should be 
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pressure above and the 


obliterated by 
character of the arterial wall estimated 
distal to the point of obstruction. 


Thickness, tortuosity and beading are 


1 ‘ 
the qualities of most significance 
¢ ] 1 
( hanges t his | d in the large 
irterie | ( ittle prognostic value 
7 | 
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Well Marke et irter1iosclerosis 1S 
not attenas high blood press e ot 
ono ctany 
ne st c 
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One type ot hypertension needs em 
, +1 
phasis. It has been well described by 
| 1 1 1 
linebereg This is seen in the elderly 
wit I] marked = 4 
with wel marked sclerotic chat ves | 
the la = 4 periphera vessels ind the 
aorta arm vith little o1 O apparent 
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yviy r S ~ 1 to r he | ( 
stroke volume output of the hype 
tr? _ } 7 f 4 TT ] 7 7 ] T1\ ] 
tropnied ieit ve tricie into a relatively 


rigid arterial tree and without undue 
vasoconstrictor influences The dis 


turbance is mechanical rather than 


' he onl lee ] - 
functional, the changes are decrescent 


and largely primary rather than se 


ondary. The usual ending is in cardiac 
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insufficiency. Evidence of the arter- 
iosclerotic kidney is often found. Cere- 
bral hemorrhage is infrequent. Cases 
of this kind have a comparatively good 
prognosis and may carry on for years. 

(b). The Vessels; Al- 
though it is that 
changes may take place in one vascular 


Smaller 
known sclerotic 
field and not in others, much of gen- 
eral application may be inferred from 
the discovery of important local vas- 
cular pathologic changes. Especially 
in a condition in which the antecedent 
functional disturbance affects the cir- 
culation so universally, can the sec- 
ondary vascular sclerosis when mani- 
fest in one series of vessels be with a 
high degree of probability considered 
typical of the condition of much if not 
all the analogous parts of the vascular 
system. 

The fundus oculi is the field avail- 
able for ready examination of the 
small vessels. If we consider the retina 
a prolongation of the brain through 
the optic nerve, changes in its circu 
lation may with some reason be as- 
sumed to be also present in that of 
the rest of the encephalon. It is the 
writer’s opinion that any survey of the 
that 
ophthalmoscopic 


cardio-vascular system does not 


include a_ thorough 
examination may be misleading as it is 
incomplete. Of as much importance 
as the discovery of the commoner reti- 
nal pathologic changes is the correla- 
tion of such changes with the other 
this 


the medical man has a great advantage 


and more general findings. In 
over the specialist. The practiced in- 
ternist is quite capable of judging the 
character and extent of most retinal 
vascular changes. 

This is a debata- 


Vascular Spasm. 


William W. Herrick 





ble condition but from close study rf 


many fundi the writer is convinced 
that patients with early essential hy- 
pertension present frequent variation 
‘in calibre with a tendency to contrac- 
tion of the retinal arteries and with 
this a varying degree of pressure upon 
the crossing of 


the retinal veins at 


vein and artery. This has been noted 
particularly in a prolonged study of 
cases presenting the hypertensive type 
of the 
hospitalization and close observation 


toxemia of pregnancy where 
have been possible. 

It may be said that vascular spasm 
when present with a labile blood pres- 
sure serves asa suggestion or prt yphesy 
rather than as an established fact of 
peripheral vascular changes. 

This is 


involve the 


Tortuosity of the Arteries 
of two kinds. One may 
larger vessels alone as wide, sweeping 
other evidences 
This 


necessarily imply an arterio-sclerosis 


curves often without 


of vascular change. does not 
The other involves the smaller vessels 
along with the larger in curves of small 
radius so that the vessel is of a some 
what corkscrew form. Such tortuos 
ity almost always implies serious vas 
cular change. 


Widening 


of the central streak of light along the 


Increased Light Reflex. 


course of the artery especially whet 


combined with a striking change 
color to a silvery sheen or forming at 
almost white band, often of varying 
width, is of considerable import whet 
associated with other changes. 
Variation in calibre and contour of 
individual arteries is often patent to 
the practiced eye and is of importance 
in prognosis. This change seems pat- 


ticularly but by no means exclusively 
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a feature of cases with syphilitic back- 

ground. 
Constriction and 

veins at the crossing of arteries is 


displacement of 


one of the easiest changes to detect 
This 


may vary from the slightest indenta- 


and one of the most significant. 


tion such as may transiently mark the 
spastic cases to an apparent entire cut- 
ting off the venous stream and the 
sharp lateral and segmental displac: 
ment of the vein. 

White patches may be of two kinds. 
One type is made up of small white 
t 


lecks or wedgeshaped minute spots 


rather diffusely scattered over both ret- 
inae. These seem to be associated 
with comparatively benign types of 
hypertension. The other kind is char- 
acterized by a few large white areas 
at times reaching half the diameter of 
the optic disc. These are often at 
tended by hemorrhages or 
flecks of black pigment, evidence of 
former hemorrhage, and seem to at- 
tend the more serious examples of vas- 


marginal 


cular disease. 
Hemorrhages, 
large, when attended by definite scler- 
otic changes in the arteries are al- 
ways serious and are one of the most 
valuable of prognostic signs. To be 
sure, one must differentiate the hemor- 


whether small or 


tages of inflammatory and toxic origin 
unattended by arterioscierosis. 
Thrombosis when attending serious 
vascular degeneration may be placed 
in this same category with hemorrhage. 
The Central Nervous System: Evi- 
dence of vascular degeneration in this 
important field can be inferred from 
like changes in the retina and from 
certain results of impaired circulation. 
The latter are the probable conse- 


quence of ischemia from _ vascular 
spasm or from thrombosis or hemor- 
rhage. These may be transitory or 
permanent. They may vary from mo- 
mentary vertigo or aphasia to passing 
or permanent mono- or hemi-plegia, or 
a vascular accident serious enough to 


‘ Be 2 = 
result in death. 


\lthough minor at 
tacks of cerebral ischemia may occur 
several years before death they are 
usually among the most ominous of the 
lar di ease The 
ality characterizing a1 


° , Pi } 
1S are not to De passed ovel 


ation especially 
yf the kidney and pancreas may 
be sufhciently altered as to disturb the 
function of these important organs in 
a readily recognizable manner. In the 
presence of widespread cardiovascular 
lisease the finding of a high specific 
gravity, marked albuminuria with nu- 
merous red blood cells and _ hyaline 
casts is good evidence of an arterio 
sclerotic kidney. Usually there is a 
moderate increase of uric acid in the 
blood in cases of this kind. Only in 
the later stages may there be retention 
of nitrogen. Such retention may be 
due to cardiac insufficiency, to super 
imposed inflammatory degeneration of 
the kidney or to coalescence of enough 
foci of anemic necrosis through arter 
iosclerosis to abolish the factor of safe 
ty in the kidney. Tests of renal func 


tion here as in other conditions are of 


no value until this factor of safety is 


abolished. It may be said in general 


that established signs of an arterio 
sclerotic kidney usually attend exam 
ples of advanced cardiovascular dis 
ease and, therefore, make for a grave 


prognosis. One fact needs emphasis ; 
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cases of essential hypertension rarely 
die from uremia. 

It may be said that the mild dia- 
betes of later life so often found with 
arteriosclerosis has for its basis ar- 
teriosclerotic changes in the vessels of 
the pancreas. O’Hare found such 
changes in a considerable percentage 
of examples of cardiovascular disease 
with hypertension. Glycosuria, since 
it usually attends advanced cases, is 
always a serious factor in prognosis 
and seems to have about the same 
weight as the manifestations of the 


arteriosclerotic kidney. 


SUMMARY 


The salient points in the prognosis 
of high blood pressure may be sum- 
marized. Unfavorable features are a 
family history of cardiovascular dis- 
orders, a relatively high diastolic pres- 
sure and, chiefly, evidence of degener- 
ation in certain selected parts of the 
cardiovascular These _ evi- 
dences are of marked arteriosclerotic 


system. 


changes in the cerebral, retinal, coron- 
ary, renal or pancreatic arteries or in 
the aortic arch. Signs of myocardial 
weakness make for a bad prognosis. 


Among the functional tests, that re- 
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vealing a lack of normal response to 
effort on the part of pulse rate and 
blood pressure, when existing with 
advanced structural changes in the cir- 
culatory system, is a not unimportant 
item in an unfavorable prognosis. This 
is especially true where both systolic 
and diastolic pressures are fixed at 
high levels and do not vary after ef- 
fort. 

Of the favorable features the fol- 
lowing High 
blood pressure in the absence of de- 
monstrable organic cardiovascular 
This is 


especially true of cases in women ap- 


may be mentioned. 


changes may not shorten life. 


pearing about the time of the meno- 
pause. High blood pressure with pre- 
dominant changes in the larger pe- 
ripheral vessels and with little change 
in the aorta or retinal vessels may be 
viewed with much less concern than 
with marked 


those changes in _ the 


smaller arteries. This is particularly 


true of cases with normal diastolic 


pressures and of those without al- 


buminuria and glycosuria. Cases re- 
taining their capacity to respond by 
a normal or exaggerated rise in blood 
effort better 


prognosis than do those in which this 


pressure after carry a 


capacity has been lost. 
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cording to the dictionary, means 


hypertension, ac- 


abnormally high blood pressure. 
Now the original comprehension of 
the term, blood pressure, was the pres- 
sure of the blood upon the arterial wall 
such as would be recorded by a canula 
inserted into an artery and attached 
to a manometer. 
from the clinical point of view, and as 
the possibility of error in the estima- 
tion of this pressure by the clinician’s 
finger was great, the sphygmomano- 
meter, or pressure apparatus 
with which we are all familiar, was 
introduced and has come to be a part 
of almost every physician’s armamen- 
tarium. 
However, with this apparatus there 
is liable to be considerable error for 


This is not practical 


blood 


the following reasons—When we at- 
tach the armlet and inflate it suffi- 
ciently to obstruct the flow of blood 
so that there is no radial pulse, we 
are not only measuring the pressure of 
blood upon the arterial wall, but the 
pressure necessary to compress the 
wall itself sufficiently to obstruct the 
blood flow. In other words, a certain 


measurable pressure is required to 
compress the walls of an artery suf- 


ficiently to prevent the flow of a fluid 


*Read before the Boston Meeting of the 
American College of Physicians, April 10, 
1929. 
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Hare, London, Ontario 


Experiments 


not even under pressure. 
with an artery removed from the body 
within two hours after death and be- 
fore the vessel had lost that tonicity 
of wall which the living muscular coat 
gives it, have proved that a pressure 
as high as 100 mm. mercury may be 
necessary to compress the wall suf- 
ficiently to prevent water flowing 
through by gravity. 

An artery removed shortly after 
death of the patient will contract and 
thicken by mere handling and it 1s 
probable that the same phenomenon 
occurs when pressure is exerted dur- 
ing life by the armlet of the sphyg- 
This thickening of the 
lumen 


momanometer. 
wall and narrowing of the 
would necessitate greater pressure to 
compress the vessel with consequent 
rise in the estimated systolic blood 
pressure. As the artery tired and re- 
laxed the pressure would apparently 
fall. Here may be the explanation of 
the frequently observed fact that if 
the blood pressure is taken three times 
in succession, the third reading will be 
lower than the first. So when we 
measure systolic blood pressure clini- 
cally the factors with which we are 
concerned are not only peripheral ar 
teriolar resistance, but the consistenc) 
of the wall and the internal calibre of 


the brachial artery. 
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When the ventricle ceases to con- 
tract and passes into diastole, the blood 
pressure does not cease but there is a 
recoil by the artery wall which, as it 
were, passes the blood forward with 
a measurable pressure called the dia- 
stolic blood pressure. The second bulb 
in the scent spray, the bag of the bag- 
pipes, and the compression chamber of 
the fire engine together with a noz- 
zle in each instance provide a similar 
arrangement for maintaining a con- 
stant flow at a given pressure. 

Normal systolic blood pressure is 
given variously in text-books as from 
105 to 145 mm. of mercury; normal 
diastolic pressure as from 20 to 50 


mm. lower, making the normal so 
called pulse pressure 20 to 50 mm. 
Various conclusions hzve been set 
forth by writers regarding the signifi- 
cance of the pulse pressure, but it is 
a question whether these are justified 


in dealing with such a variable f: 
tor. 
Without going further into the ques- 
tion of the accuracy of our methods of 
determination of actual blood press 


: , - 
I diastolic pr¢ u 


or the importance 


and pulse pressure, let us consider tl 
question of the significance of hi 
blood pressure, or arterial hyper‘ 
sion. 

for many years its presence in ¢ 
of nephritis or vascular disease w 
not considered strange, and was ex- 
plained as resulting from a call on the 


part of nature for a rise of blood pres 


ure to enable sufficient blood to be 
lorced through the sclerosed kidneys 


r 
ay 


through arterioles of lessened cali- 
bre, just as more pressure is required 
to force water through rusty pipes of 
diminished lumen. 
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Only in comparatively recent years 
has arterial hypertension been un- 
masked and recognized, not as a dis 
agreeable, but necessary result of ne- 
phritis and arterio-sclerosis, but in 
many cases a traitor guilty of actually 
causing these two diseases with which 
it is so frequently associated. 

As a result of this unmasking, cases 
of arterial hypertension were studied 
from a new perspective, the wood was 
finally discovered in spite of the trees, 


and instances were reported of death 


from this disease without autopsy find 
ings of nephritis or vascular pathology 
Let it b ted that arterio-scler¢ 
Sis « cause | hypertension and 
+1 th + ] liq i”? ( Y? 
ins a ) t TO 
( le ot th lla su 
west 1 by “ or even to coronary 
scleros 1 so forth, there still re 
1 | ~ } int r OupD I CaSeCS whicl 
( nnot ] exp! Lime DY such 1e€a 
the etiological factor 
- f ( T¢ 
To tl ( of idiopathic or 
C : 1( t] me of |] 
D | by Sir Clif 
\1] " d r 
Hy : 
h t ls mid 
{1 T ob et ¢ 
» 7 ] V1 co Ol ts \ 
nd de i th otf ad 
H 1 to say Of hyperpiesia | 
hav er offered an explanation « 
1 hinge t re than conjecture. | have 
been content to distinguish it as 
( ( series from recognized forms 


of Bright’s Disease.”’ 
The 


re are some who still hold to 
former tenets that hyperpiesia is 


the result of precursory renal pathol 
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ogy because it is so frequently accom- 
panied or closely followed by evidence 
of disturbed renal function. The lat- 
ter is to be expected, as is evidence of 
pathological changes elsewhere result- 
ing from secondary arteriolar fibrosis, 
if the scientific eye were not focussed 
so persistently on the kidneys to the 
exclusion of other organs. Batty 
Shaw reports nineteen cases of hyper- 
piesia which died with clinical evidence 
of uremia. Of these there were three 
cases which showed no renal change 
whatever. He argues that uremia 
was impossible in these three cases, 
and by deduction improbable in the 
To properly evaluate 
one 


other sixteen. 
this statement, however, would 
have to be sure just what is meant 
by the term uremia, a question which 
suggests depths too deep to plumb in 
this short address. 

The difficulty in studying the path- 
ology of those 
lies in the fact that few actually die 
from the 


dying of hyperpiesia 


of this condition, but rather 
effects of continued hyperpiesia upon 
the arterial system. 
early from some intercurrent disease 


In cases dying 


while suffering from hyperpiesia, the 
picture is liable to be clouded by the 
effects of the intercurrent disease on 
the organs. 

Much experimental work has been 
done in an attempt to discover the 
probable origin or identity of some 
pressor substance in the blood capable 
of producing the vasomotor excitabil- 
ity and resulting sustained arterial 
spasm which we call hyperpiesia. 

Search has been made for some ab- 
normal pressor substance produced by 
disturbed metabolism, or normal sub- 
stance produced in undue ammount, or 
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in normal amount but acting on a hy- 
persensitive sympathetic nervous sys- 
tem. 

In connection with faulty metabo- 
lism it is of interest to note the fre- 
quent relationship of obesity, diabetes, 
and gout to hypertension ; and to recall 
the pressor effect of guanidin and cre- 
atinin, which may be produced in rela- 
tively large quantities by perverted 
metabolic action. 

The endocrine system has been con- 
sidered as a probable factor due to the 
occurrence of hypertension during the 
hyperthyroidism, 


menopause and in 


and also because of the well known 
effect of adrenalin on blood pressure 
The suprarenal glands, however, are 
not enlarged in hypertension, and no 
one as yet has succeeded in demon- 
strating adrenalin in the blood in this 
disease. 

Working on the theory of pressor 
substances being produced as the re- 
sult of degeneration or disease of cer- 
kidney, _ liver, 


tain such as 


spleen, etc., investigators have made 


organs 


extracts of these and injected them 
into animals and humans. The main 
effect in every instance, except that of 
kidney extract, has been a depressor 
and not a pressor one, i.e., the blood 
The fact that 


kidney extract can exert a pressor el- 


pressure was lowered. 


fect might explain the hypertension in 
some cases of chronic nephritis, but it 
does not offer a solution as to the 
cause in those cases where at autopsy 
the kidneys have been found normal. 
Certain results are inevitable in con- 
tinued hypertension. 1. The heart hy- 
pertrophies, as one would assume an) 
muscle would do in response to a de- 


mand above the ordinary. If the my- 
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ocardium is healthy the heart may re- 


main competent for years or 


permanently unless peripheral resist- 


many 


ance becomes too great, when the or- 
gan, sound though its muscle may be, 
finds itself bl 


against this enormous resistance; cap- 


unable to force ) ood 
illary stagnation supervenes, and the 
patient dies of cardiac defeat. If the 
myocardium is diseased the owner may 
succumb to an early cardiac death. 2. 
The arterioles undergo a sclerosis, due 
either to the inordinate strain to which 
they are subjected, or to an unknown 
toxin, or both. This means, as far as 
the organ or tissue supplied by the 
sclerosed vessels is concerned: (a) less 
blood, (b) less gas and chemical ex- 


change, (c) less detoxication, result- 


ing in (d) accumulation of waste prod 
ucts, (e) less efficiency and coordina- 
tion, (f{) more fatigue, with the end 
result of atrophy and fibrosis of that 
organ. 

The clinical picture will depend on 
which organs are chiefly affected by 
this arterio-sclerotic process, and the 
most characteristic pictures are those 
in which the greatest sufferers are the 
cerebral, coronary, or renal arterial 
systems, giving us the syndrome we 
characterize as apoplexy, angina pec- 
toris, or azotemic nephritis. 

It is of interest to note that, in spite 
of the agreement of the almost uni- 
versal affection of the renal arterial 
system in hypertension, Romberg reck 
ons that 45% of cases die of heart 
failure, 45% of apoplexy, and only 
10% of uraemia. 

There have been many attempts to 
classify hyperpiesia clinically without 
much success. Probably the most pop- 


ular classification is that of benign and 


malignant hypertension. Rowntree de- 


fines malignant hypertension as occur- 


ring in about 10% of all cases, of an 
unknown cause with a stormy and 


rapid progress; the diastolic blood 


pressure disproportionately high, neu- 
roretinitis common, and cerebral renal 
and cardiac symptoms frequent; the 
prognosis grave, and treatment un- 
satisfactory. It would be impossible 


4 


-]- sfxy 1 rn ‘- ‘inically fr 
to classity hyperpiesia clinically from 


h sorh‘¢ ’ ‘ ri . ] 2 
tne hi 1i97nt Of the sy stolic blood pres- 
re - h- ] ’ tWo0ected -: “e , 
sure, aS has been suggested, as cases 
of undoubted and previously proven 
hypertension may show normal blood 


months before death. 


pressure mx 
In fact, pa ogists usually assume 
that primary hypertension was present 
in life w yst mortem examina- 
tion is found a high degree of left 
ventric hypertrophy not associated 


with valvular disease, adherent peri- 


cardi hilitic aortitis, chronic 
lomerular nephritis, or hyperthyroid 
Writers of rinative turn of 
mind have attempted to describe a 
human type as prone to develop hyper- 
Sit [he disease, however, is too 
protean to allow of such easy charac 
rization. We have all encountered 
it in the sallow, intense, and tired busi- 
ness man, in the choleric and ruddy 
squire with his foot bound up in a 
pillow, and in the pasty and lazy fat 
boy of Dickens now grown up 
Hypertension, like diabetes, is es 
pecially vicious in early life and rela- 


tively benign in the elderly. It is, 
however, the early cases, before the 
occurrence of arterio-sclerosis, which 
respond most favorably to treatment 
With regard to elderly arterio-sclerotic 


cases who have had moderate hyper 
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tension for many years without the 
occurrence of grave symptoms, adopt 
the attitude of Joslin regarding dia- 
betes. Joslin says, “If a diabetic has 
known enough to live ten years, be 
sure you know enough to make him 
live another ten years before you tam- 
per with him. The old diabetic has 
arteries so hard that his status must 
be changed as delicately as you would 
move a choice piece of bric-a-brac.” 
The same rule applies to the elderly 
arteriosclerotic with high blood pres- 
sure. Many of them undoubtedly have 
an optimum blood pressure below 
which they cannot be forced without 
disaster. 

The question of treatment of hyper- 
tension covers a very large field in- 
cluding as it must many associated or 
terminal conditions such as hyperten- 
sion plus apoplexy, plus angina pec- 
toris, plus uremia, etc. 

Treatment on the whole is unsatis- 
This is to a certain degree 


facts—(1) A 


factory. 
due to the 
large percentage of cases will show a 


following 


temporary fall of blood pressure with 
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doctor consulted, or each 
(2) Many of the 


each new 
new treatment tried. 
remedial agents cause a purely tem- 
porary drop of blood pressure at the 
time of their exhibition. (3) In many 
instances, if one succeeds in lowering 
the blood pressure, the patient feels 
much worse. 

If there is some readily ascertaina- 
ble and removable cause such as focal 
infection, intestinal intoxication, obes- 
ity, abuse of alcohol or tobacco, or a 
misconception on the part of the pa- 
work and 


tient as to the amount of 


1 


worry that is his share in this world, 


there may be some cause for opti- 


mism on the part of the physi- 
cian. If, however, the removal of 
such causes does nor lead to improve- 


ment, the results will be disappointing 

Time and space do not permit one 
to go into detail regarding the present 
therapeutic 


Status Of sucn agents as 


therapy, etc. Each has its optimists, 
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Radiation Therapy in Malignant Disease—Results 
To Be Expected* 


By Grorcr E. Pranver, M.D., Professor of Radiology in the Graduate School 
of Medicine of the University of Pennsylvania, and Chairman of thi 
Committee on Cancer Control of the Philadelphia County 
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ITH our present knowledg¢ SKIN CANCERS 

of the treatment of cancer, Practically all or abbroximatel 

good results can only be ob- j;o0% of ca 7 a oe 
tained by the early recognition of the eyred by means of radium. x-rays. or 
disease and by the immediate, thor-  ¢lectro-coagulation or by a entieetinn 
ough and skillful treatment. The fear of these methods. 1 seal line they are 
of operation on the part of the patient treated skillfully while they are still 
is an important factor in causing de- only cancers of the skin. When. how 
lay. If this fear can be eliminated by ever the ordinarv basal cell cancer of 
the family physicians and the consult- the skin (which can certainly be cured 
ants, who know that radiation is of a+ the beeinnit iene inwediedd thee 


definite value in the treatment of ma-  qgeener tisstes. such as the cartilace 


lignant disease, patients will be more the mucous membrane of the nose. o1 
likely to consult the family physictat fascia muscle or bone | 

at once, instead of going to quacks, or «4 yery difficult matter and requires 
doing nothing. Postponement is most the oreatest skill and in: | 
often due to fear of operation, or fai lt i¢ sunmosed by me that 


ure to realize the seriousness of th ———— nceve ave of the 
disease, and also due to the al i1¢ ott ten 1 that the in 
pain in the early stag a wre, 
to us, therefore that a review of tl i asad ices a 

results that have been obtained or that Se ee ee 

may be expected under given condi — a ee ee ae See 
tions should be of value to you as co! nn slink ada et F wes. deen 
sulting internists. In this study, we cell tvpe and they give rise to m 
must take into account our limitations nasteal ‘ nel onie Pee ae 
as radiologists as well as our possi ficient treatment at the beginning if 


bilities. cancer is dangerous. The pigm nted 
as : 
mole that has undergone malignant de 
*Presented before the Annual Meeting « ; 
: : . Dp , veneration is the st dangerous of 
the American College of Physicians, Bos- S©@eration | he most dangerous « 


77 7 


ton, Mass., April 8-12, 19209. all and should be destroyed by electro 
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coagulation completely at one sitting, 
at the very beginning. There is suf- 
ficient means now available to remove 
moles easily, and satisfactorily, and it 
would seem advisable to have all moles 
removed for cosmetic reasons as well 
as for future safety, on the same basis 
that one carries fire insurance—even 
though probably not more than one in 
a thousand becomes malignant. Radi- 
um, x-ray treatment, or excision caus- 
tics are not satisfactory in the treat- 
ment of pigmented moles. 
Epitheliomata about the eyelids are 
best treated by radium, or next best by 
the x-rays. Electro-coagulation is apt 
to lead to ectropion and is therefore 
less satisfactory. Excision often fails 
to eliminate all of the disease, probably 
due to the necessary attempt te con- 


serve tissue. 


EPITHELIOMA OF THE Lip 

In 82 primary cancers of the lip, 
without palpable lymph nodes, which 
were treated by electro-coagulation, by 
us, combined with high voltage radia- 
tion over the glandular area, 97.5% 
were cured. This illustrates the im- 
portance of thorough treatment at the 
beginning. 

When the lymphatics are definitely 
involved, the only hope from radiation 
treatment is by the use of highly fil- 
tered gamma radiation, and sometimes 
combined with operation. The results 
by means of any form of treatment or 
any combination will be less and less 
satisfactory, the more the disease has 
extended. 


CANCER OF THE MouTH 
The results from the most skillful 
radiation treatment of cancer of the 


mouth vary so much with the stage of 
the disease and its location that it is 
difficult to make an accurate estimate 
briefly. The general average of all 
cases applying for treatment in all 
stages at which they now come under 
skillful treatment is about 25% of 
If these same patients can 
treatment 


cures.’ 
receive skillful radiation 
when they first come under the car 
of a physician, at least 50% should be 
cured, and if patients can be educated 
to apply for this treatment when le- 
sions in the mouth first appear, at least 
75% should be cured. In a review of 
the work done at the Radiumhemmet, 
at Stockholm, Forsell,’ found 62, 62, 
and 56 per cent after one, three, and 
five years respectively, in primary op- 
erable tumors. In cases with regional 
metastasis he advises operation com- 
bined with radiation, and by this com- 
bination obtained cures in 35%. Hagg- 
strom’s* surgical statistics, the figures 
of which do not fall below those of 
other statistics published on the sam 
subject, show 31% of healings with 
lasting effect for five years (20 cases 


out of 64). The corresponding figure 


for exclusively radiological treatment 
of operable primary tumors is 50% 
(16 cases out of 29), and for the com 
bined surgical and radiological treat- 
ment 60% (13 of 22). It is clearly 
evident therefore that radiation alone, 
or radiation combined with surgery 1s 
the best form of treatment in cancer 
of the mouth in the operable stage. 
Forsell, makes the following observa- 
tions : 

“1—With radiological healing the 
percentage of recurrences is very low 
when once complete freedom from 
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clinical symptoms has been obtained 
and has been maintained for one year. 

2—With the technique employed, 
and with the clientelage represented, 
a permanent healing was only obtained 
in those cases in which the disease was 
still macroscopically confined to its 
primary site. In none of the 72 cases 
in which there was unmistakable re- 
gional metastasis to the lymph nodes, 
was healing obtained for as much as 
one year.” (In all these cases, the 
glandular metastases were very ex- 
tensive, they were inoperable, and in 
poor general health). 

In 68 primary, operable and inopera 
Die Cases, palpable 


without lymph 


nodes, there were 31% five year cures 
in Forsell’s records, Buchanan,’ gives 


20 months as the natural duration of 


cancer of the tongue. 
My re cords as reviewed by Dr. I a 


1) danas nanan ~le seve © P oane . -_ 
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: were well from 4 to 15 years. | 
mary Carcinoma of the Tongue, w 
lymph nodes, 40% are clinically well 


irom I to 5 years. Unless the gla 
Sg : 

lar involvement 1s very extensive 
hink the chances of recovery are fairly 


all 


3 
~ 


the tongue ca 
all grades, 23.6% are apparent 
cured. In our group of 78 carcinomas 
nvoiving the inside of the cheek, 15 
were too far advanced for any kind of 
treatment, leaving 63 cases for classi 
fication. Among these 63 cases the 
alveolar process was involved in 28 
cases. 


Of 20 primary cases, with no 


glands, 13 or 65% recovered. Of 


these 13 that recovered, two died of 
intercurrent disease and the other I! 
cases or 55% are well from I to I5 


4 


Carcinoma of the cheek with 


years 
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glands showed 11% well 3 and 5 
years. It seems to me that from 50% 
to 75% of all cancers of the inside of 


the cheek as they first come to the 
physician should be cured, if treated 
thoroughly and skillfully at once by 


vcamma radiation. 
TONSIL 


_ANCER OF THE 


tonsil is infrequent as 


‘ - ae 
compared with other malignant lesions 
! 
, . ‘ <a 
about the mouth. Matthews? concludes 
that t t t ) 
nat | ctl 1 Ce S are 
I 
inot C prompt recurrences 
I I 
LOLLOW 7ery in the Lp} ently 
« red ] cate t tI ¢ 
< ? 
ail 
is usually spread infiltra it the 
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Si With ctomy alone, in 20 
cases ( S 1 2 Ot Care Mla 
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ve S recurrence (I tn 
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O \TISTIC 
iF 1! roup Ot 24 caseS OI Carcl 
yma tl nsil, 3 cases were too 
far advanced for any kind of treat 
ment. Of 3 primary cases without 
ilpable lymph nodes all are clinically 
well 114, 3, and 4 years, treated by the 


aturation method of roentgentherapy 


Of 8 primary cases with metastasis, 


one is well 7 years, one which was 


clinically well died of intercurrent dis- 
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ease. All of the recurrent cases died 
of the disease. 

It would seem advisable to treat all 
malignant disease of the tonsils by 
gamma radiation, or if not recognized 
until after operation to give immediate 
post-operative treatment, locally and 
externally by gamma radiation. 


CARCINOMA OF THE BREAST 


Cancer of the breast is a surface 


growth which should be recognized in 
its earliest stage. If removed surgical- 
ly while it is strictly confined to the 
breast, theoretically there should be 
100% 
however, shows that only about one out 


cures. Practical experience 
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even in this supposed early stage only 
about 70% are cured. 

Four-fifths of the patients reach the 
surgeon only after the disease has ex- 
tended at least to the lymph nodes in 
the axilla and of these surgery shows 
approximately 22% cures, when radia- 
When radiation is 
added to operation we may expect ap- 


tion is not added. 


proximately 46% cures, or about twice 
as many cures as from operation alone 
In a review of 1066 privately treated 
cases of carcinoma of the breast we," 
found 68% of the early operable cases 


+1 
Une 


living at the end of 5 years and of 
late operable with gland involvement 


46% were alive at the end of 5 years 


of five reach the surgeon in this early when radiation and operation was 
stage, and that as a matter of fact used. 
Comparative Values of Other Clinics and Methods. (Ope le Case 
Alive 3 years Alive 5 years 
No Glands With Glands No Glands With Glan 
Percent Percent Percent Percent 
CIN o.oo vise 00 6: con's oS 4; 19 
EE ee area ree * 100 30 
ee rer rere 70 20 
Re oe ney rere 15 
NN co ceciuacvenneseews 4.3 
| eer 16 5 
ey id radiation not completed 18 
ee liation totally completed 8&8 
IN feats ao aicicd Niatenetos mia sie and radiation both groups 77% 64 4: 
Schmitz 1 radiation 68 4 


Pfahler & Widmann 


Upon theoretical grounds, I have 


been recommending pre-operative 


treatment during the past I2 years, 


and post-operative treatment during 25 
years. Now some brilliant experi- 
mental work has been done by Mur- 
phy,?® and his associates at the Rocke- 
Russ and 


feller Institute, and 


Scott,! in London in which experi- 


by 


ments they exposed only small areas 





of tissue with 50, 65, and 100% of an 


erythema dose, leaving a central area 


unexposed. They then innoculated 

, . . 1 
Jensen’s rat sarcoma into this central 
area and in all instances the tumor 


grew in the unexposed tissue leaving 
to a great extent the areas treated in 
To me 


these experiments are very convincing, 


advance by x-rays uninvolved 


as to the value of pre-operative treat- 
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Clinical proof is shown by our 


ment. 
own experience, and also by Forsell, 
at the Radiumhemmet in Stockholm, 


in which he gave pre-operative treat- 
ment to 169 cases and 51.5% were 
free from symptoms from 1 _ to 
7 years. It seems therefore, to be 
definitely shown that radiation com 
bined with operation may be expect 
ed to double the cures obtained by 
operation alone; that radiation will 
give much palliation in inoperabl 
cases; and that some inoperable 


can be made operable. 


CARCINOMA OF THE UTERI 
Cancer of the uterus like cance 
elsewhere in the body is best treated 
in its early stages, or better treated by 
eliminating conditions. 
If all lacerations are properly and 
promptly repaired; all cervicitis thor 
oughly treated and any vaginal dis- 


precancerous 


charge investigated at once, 
cancers will be prevented. If to this a 


thorough periodic health examination 


many 


is made biannually of women, especial 
ly after 35 years most cancers of the 
uterus will be recognized in an early 
Stage, when we may expect from 50 
to 80% of cures by thorough radia- 
tion. In fact, in the report by Seuf 
fert,* from the Doederlein clinic in 
Munich, it was found that the oper- 
able cases who had followed through 
the complete treatment, 80% were 
well at the end of 5 years. This then 
is the best chance for the woman who 
comes early and has thorough and 


When 


one studies the general average of all 


complete radiation treatment. 


patients who come to a clinic for treat- 
ment, the results are not nearly so 
good. 


In the report of the Ministry of 
Health in London, published 1927, Dr. 
Lane-Claypon in comparing statistics 
of 6,661 cases operated on either by 
vaginal or abdominal hysterectomy, 
2,272 were alive at the end of five 
years, making 34.1%. In the case 
of 1.117 ““ perable” cases treated only 
by radiation, 400 were alive at the end 

f five years, which equals 35.8% 
therefore, in a large 
eries of operable cases are about the 
same, but with operation there is an 
operative mortality of 17 per cent. 

Of all cases who presented them 
selves for treatment, operable and in 
operable, 18.3% were alive at the end 
of 5 years, while radiation of a simi- 
lar group gave 22% of 5 year re- 
sults. 

Ward and Farrar,’ 


of 134 cases treated by radiation from 


studied a total 


1919 to 1923 and at the end of 5 years 
23.1% are living. Of the 32 oper- 
able and borderline cases in this series, 
53.1% are living. 

The earlier, the more thoroughly, 
and the more skillfully cancer of the 
uterus is treated, the better will be the 
results no matter whether it be by op 
eration, or radiation. There is no 
other practical method known. The 
choice as to operation or radiation in 
any particular case will depend some- 
what upon the skill and facilities avail- 
able; but this choice can only be ap 
plied to the operable cases. In the sur 
gical clinics the operable cases are 
57% and in the radiological clinics the 
operability is 29%, leaving 33% and 
71% respectively that can only have a 
choice between radiation or nothing. 
From a study by Heymann,™* of 19 


operative clinics, the operability rate 
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was found to vary from 81 to 15.7% 
or an average of approximately 57% 
while in 13 radiological clinics, the 
operable cases varied from 51 to 
15.3% or an average of approximately 
29%. It will be seen therefore that a 
very much more favorable group of 
cases is seen in surgical clinics. It 
is likely that in considering surgery 
the family physician decides in many 
cases that the patient is inoperable and 
does not send the patient to the surgi- 
cal clinic, while all classes are sent to 
the radiological clinic. This is a com- 
pliment to radiotherapy, but tends to 
lower the total statistical values. 

Even in those gynecological clinics, 
(Baisch, Doederlein, Menge, Kehrer, 
Wintz) in which surgery was aban- 
doned for radiotherapy and in which 
the same methods of classification were 
utilized, the percentage of operable 
cases was very much lower and a 
more hopeless class of patients ap- 
plied for treatment when it became 
known that only radiological methods 
were used. In Doederlein’s clinic, for 
example, 265 cases of cancer of the 
cervix applied for treatment during 
the 5 years including 1908 and 1912, 
of which 63.02 percent were operable, 
while surgery was used; and in the 
years of 1913, 1916, when radiation 
was adopted, 500 cases applied of 
which only 33.9% were operable— 
about one-half as many were operable 
but about twice as many patients ap- 
plied for treatment in a similar period. 
The fear of operation causes much de- 
lay and when it is known that the 
earliest cases have even a better chance 
with radiation therapy, patients will ap- 
ply for treatment earlier. For example, 
at the Radiumhemmet in Stockholm, 





the operability rate has risen from 
29.1% in 1921 to 59.2% in 1925. 

From a study of the statistics from 
20 of the leading gynecologic clinics of 
the world in which surgery was used, 
and in which 5,805 patients applied for 
treatment, there were 19.1% of five 
year cures. This percentage drops to 
18.7%, if the study is confined to the 
eleven largest clinics in each of which 
there is recorded at least 200 appli- 
cants. 

From a study of the statistics from 
17 radiological clinics and counting all 
applicants 3,512 there was obtained 
16.3% five year cures. In comparing 
the results of 19.1% from surgery, 
with 16.3% from radiation therapy it 
must be remembered that the radio- 
logical material only contains about 
one-half as many operable cases. 

The primary mortality in 3,257 cases 
of cancer of the cervix operated upon 
in 24 leading clinics was 17.2%. The 
primary mortality for radiological 
treatment is usually considered nega- 
tive, but Heyman, in reviewing the 
<adium- 


502 cases treated at the 


hemmet found 8 patients or 1.59% 
who died in immediate connection with 
the radium treatment. 

If one confined the statistics to the 
operable and borderline cases only it 
is found from a review of 24 of the 
leading surgical clinics in which 3,659 
cases were operated upon, there is a 
five year recovery of 35.5% while 12 
radiological clinics gave a_ general 
average of 34.9%. In the radiological 
treatment of 145 cases at the Radium- 
hemmet in Stockholm, there were 5 
year cures of 46.2%. 

In dealing with the operable cases, 
with radiological treatment, it must 
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be borne in mind that the treatment 
involves relatively little inconvenience, 
as compared with an extended opera- 
tion and that while 54% are not well 
at the end of five years, the majority 
of these 54% of patients have pallia- 
tive relief, and may be free from 
symptoms for one or more years; and 
that the immediate mortality is eleven 
times as great from operations as from 
radiation. 

Only a few statistics give a statisti- 
cal account of the morbidity either 
from operation or radiation. Davis,’ 
reports 17 cases of primarily healed ab- 
dominally operated cases with the de- 
velopment of urinary fistulae in four 
cases (25%) and another four cases 
developed pyelitis, thrombosis, cystitis 
and suppuration respectively, and Gay- 
doul and Schmidt,’* report from Hof- 
meier’s clinic five cases of damage to 
the urinary tract among 50 abdominal 
operations. Among 502 cases treated 
radiologically at the Radiumhemmet 
from I9I4-192I, 54 cases, 15% gave 
(tenesmus, pain, 


impaired 


some rectal reaction 
the bowel, 


with ulcer 


bleeding from 


general condition, fever) 
ation in 13 cases, and the fistulae only 
(1%) result in permanent 
venience. The deaths (1.59%) oc 


curred in the septic cases from peri 


incon- 


tonitis. 

The palliative results obtained by 
Heyman, in 375 patients which were 
not well at the end of 5 years and 
which are counted a failure obtained 
relief from hemorrhage in 90% with 
23.4% remaining free after 2 years. 
Pain was relieved in 53% and 28% re- 
mained free at the end of 2 years. 
Of 231 cases unable to work at the 
beginning, 61.6% were returned to 
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work and 30.3% remained at work at 


the end of 2 years. 
[It will be seen therefore, that all in 


all, radiological treatment when ap- 


plied skillfully gives the better results 


in any stage of cancer of the cervix 


CANCER OF THE | 


BODY 


TERINE 


In most statistics cancer of the body 


nakes up about 10% of the total cases 


of cancer of the uterus. In nine sur- 


gical statistics, studied by Heymann, 
the operability percentage varied from 
62 to 100% and the five year cures 
varied from 24.0 to 59.1% or an aver- 
age of all applicants (318) of 428 
percent; and 58.8% of only operable 


cases are counted. Of the total num- 


ber of cases (46) treated by radiation 


at the Radiumhemmet from Ig13 to 


~ = OF 
1921, 45.7% 


if only the operable cases (25) 
d 


were well after 5 years, 
while 
are considered 60% were well after 
5 years, when treated by radiation 


Therefore, it will be seen that the end 


results from skillful operation or skill 
ful radiation is approximately th 
sam 

Time will not permit the discussion 


of cancer in all parts of the body. The 


subjects which I have discussed cover 
the fields in which radiation has been 


shown to be of superior value. In my 
opinion, however, we may summarize 
the subject as follows: 

1—Cancer of the skin can be cured 


by electro-coagulation and _ radiation 


in practically 100%, if treated early. 
2—Cancer of the mouth should be 


cured in from 50 to 75% of cases in 
the early stage. 
3—In cancer of the breast 45 to 75% 
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should be cured with operation com- 
bined with radiation, if treated early, 
depending upon the extent of the dis- 
ease. 

4—Cancer of the uterus should be 
cured by radiation in from 45 to 75% 
if treated thoroughly and skillfully in 
the earliest stages. 
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Can or Will the Internist Practice Preventive 


Medicine?* 


By Grorce H. Bicetow, Boston, Mass. 


health officer is apt to feel a self- 


” 


I: the presence of the clinician the 


conscious gratitude; “gratitude 
because of the satisfaction that comes 
from mingling with those in the more 
established and time honored branches 
of the profession; “self-conscious” be- 
cause many of the profound social, 
economic and medical readjustments 
with which the doctor is faced are 
blamed on the health officer and his 
ilk. But it is important that such 
mingling should not only be allowed 
but encouraged, in order that each may 
understand the profound difference of 
their points of view. The doctor must 
use every resource to protect the in- 
dividual from his environment, while 
the health officer must in his turn 
strain hard to protect the environment 
from the individual. It is the same 
telescope but they are looking through 
it from different ends. But the world 
is full of profound differences in 
points of view: the lawyer and the 
judge; the autoist and the traffic of- 
ficer ; the commercial drug house and 
the pharmacologist ; the mortician and 
the clinician; the cosmetist and Mr. 
Zeigfield; the bootlegger and the pro- 
hibitionist. Just think of the benefits 


*Presented before the Boston meeting of 
the American College of Physicians, April 
II, 1929. 
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that would come from an address by 
each of these conflicting groups to the 
other. Antithesis might become 
synthesis. Yet perhaps that might in 
the end be undesirable! 

Let me illustrate the divergence in 
point of view of the practitioner and 
the health officer from our recent ex- 
perience. We are profoundly inter- 
ested in identifying and controlling 
the typhoid carrier. A member of a 
family in which there is a case gives a 
history suggesting typhoid _ fever 
twenty years ago. Yet the doctor is 
unwilling that we should examine spec- 
imens because he has “known her for 
five years”. Physicians advise against 
typhoid prophylaxis of other members 
of the family, although half our ty- 
phoid is secondary. Dr. X agrees to 
report his communicable disease pro- 
vided Dr. Y will do the same. Each 
waits for the other to start. Toxin- 
antitoxin is ridiculously little used in 
private practice though diphtheria 
still kills more children than automo- 
biles. An occasional doctor talks of 
“state medicine” when the health of- 
ficer strives for adequate examination 
of the children in the family of a tu 
berculous. Yet only 20 per cent of the 
tuberculosis in Massachusetts is report- 
ed in a favorable stage of the disease! 
In venereal disease control the con- 
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flict in point of view is often the most 


readily apparent. One of the principal 
causes of white hair among health of- 
ficers is the practitioner who varies his 
advice as to length of quarantine as he 
goes along. “There is the law’, you 
say. But how futile is the law in the 
presence of so-called “misunderstand- 
ings’. 

Some resent cancer education which 


brings three or more persons to a 


physician without cancer for every one 
-_. a 
with it. Hysteria, they cry. Non 


sense! It is not fact but fiction on 


which hysteria is based. Then there 


is the whole brawl of divergent opinion 


in regard to tonsillectomy, the im 
portance of care of the deciduous 


teeth, and a hundred and one other 
matters. There are even physicians 


ho advise against pasteurized mill 


sometimes think that certain mem 


bers of the medical profession hav 
delayed increasing the safety of our 


milk supply more than any other 


| have, of course, selected instances 
ruthlessly to over-emphasize my point 
On the other hand, I could give ex 
amples of the practitioner with a pro 


“7 


found sense of community responsibil- 
ity, who has made his peace with 
Hippocrates and his oath, and who de 
serves to be known as a health off- 
cer in his community far more than 
the individual who may strut fatuous 
ly under the title, devoting his life to 
fumigation, tin cans and ashes. But 
that is the other side of the shield. 

We must get to the question of 
“Can or will the internist practice pre 
To answer this we 
What is an in 
ternist? I have nothing profound to 


ventive medicine ?” 
must have definitions. 


contribute here But it would seem 
to me that the internist, while making 


use of all the advances and complexi 


is the di- 


; 


ties of medical knowledge, 
rect descendant of what suffering 
mankind so cherished and has now 
largely lost, the family physician at his 
best. He l dividualizes his advice not 


o the organ involved but to the whole 


, 
pat n d physical, and to his 
environment. To 
‘ ‘ , 
do that S ll instances would 
7 
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But for the effective health exam 


ination we must have a public which 
knows how to use such an examina 
tion. A despairing physician told me 
of an enraged woman whom he had 
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examined healthily. On vague sus- 
picions in the chest he called for an 
X-ray. With delight he informed her 
that it was negative. In no uncertain 
terms she told him of her opinion of 
him for putting her to the unnecessary 
expense. She was in the dark ages 
when it was considered an admission 
of weakness if a doctor was ever seen 
reading a medical book. The doctor 
on his side was through with health 
examinations until the public was edu- 
cated as to what to expect. Again, an 
enraged man said that all he got out of 
advice as to 
that 


examination was 
When 


wasn’t good advice, he said he sup- 


his 
tonsillectomy. asked if 
posed so but that he didn’t need to pay 
for it again as three other doctors had 
told him the same thing. Of course, 
such people are lazy. They look for 
the miracle, the self-reducing soap. 
They expect from the health examina- 
tion the effortless 
youth. No fee is too high for the 
physician to charge who must suffer 


road to eternal 


with them. They need mental dyna- 
mite. 


But even for the intelligent public 


George H. Bigelow 








do we know enough about these things 
at present to keep the sincere doctor 
on the one hand from being a back- 
slapper and on the other from being a 
crepe hanger? Won’t we lose more 
than we gain by rushing in without 
complete knowledge? Is not ignorance 
the basic reason why the magnificent 
potential inherent in examinations of 
the supposedly well has been so little 
realized? In large part. But if ig- 
norance forbade medical practice, how 
many physicians would handle pneu- 
monia, arthritis, undulant fever, the 
common cold, in fact, any condition to 
which flesh is heir. Such a philosophy 
would prohibit efforts to save 30 per 


cent of the cancerous, to still further 


reduce tuberculosis from its place as 
the most killing disease in the ages 
fifteen to thirty-nine, to save mothers 
and babies throughout the country. Ig- 
norance is no valid excuse for not us- 
ing what we know. The temper of the 
public and the dignity and _ responsi- 
tha 


bility of the profession demand that 


the internist practice ntive medi- 


preve 
1 


cine as we know it. He can, but 


how many instances will he? 




















A Statistical Study Of The Coincidence Of 
Malignancy And Tuberculosis 


By Cary H. FortTuNE, A.B., M.D., Ann 


HE existence of a correlation, 
positive or negative, between any 
two major diseases is a subject 

which intrigues the mind of physician, 
statistician, biologist and layman. Two 
such fatal diseases as tuberculosis and 
have 
years a natural field for 
and 


malignancy offered for many 


researcn 
the 


abounds with case reports, statistical 


and 
for speculation ; literature 
analyses and opinions as to the bal- 
ance which the writer thinks to exist 
between these two conditions. A re- 
cent (and fact the thorough 
and statistically adequate) study of a 


in first 
large body of carefully prepared ma- 
Pearl,! who conclud 

and 


incompatibility or antagonism between 


terial is that of 


that “there is a definite marked 


the two diseases, cancer and tubercu- 
that both occur 

time in florid 
] 
i 


losis, of such a sort 


together at the same 


: 
uai oO! 


activity in the same indivi 


with great rarity.” It is the purpose 
{ this paper to consider statistically 
the autopsy material from the Depart- 
ment of Pathology of the University 
of Michigan, and to analyze these 
statistics with a view to ascertaining 
any possible interrelationship of ma- 


The 


tistical method has been essentially 


ignancy and tuberculosis. sta- 


‘ e . 
From the Department of Pathology of the 
University of Michigan 


‘ 
4 


( 


} 


S 


Arbor 


but the conclusions 


Pearl; 


from the 


that of 
drawn analysis do not sup- 


port his statement quoted above. 


No attempt will be made to r 
view the h I ( this problem 
previous to Pearl’s study. This phase 
of the subi is thor l discussed 
by him l a very complete bibliog- 
raphy will be found attached to his 
paper (loc. cit.). Most of the writer 
have taken as a starting point Roki 
tansky’s* dictum, based not on sta- 
tistical information but rather on his 
own experience, that cancer and tu- 


berculosis very seldom occur together 


I I ume organ or the same 
individual [hey have then, on tl 
basis « tl experiet set out fo 
dis ee V or substitute this d 
t t cal ana S prey 

= illy | juace 

eit t point of view of the 
mate l or of tl manner of treat 
ment he literature this time 
consists of clinical case reports of 
mbined tuberculosis and carcinoma 
by Ainto,® Klink,* Callahan, Schiltz 

d Hellwi id Graham‘ In ad 
dition to these cast reports there has 
appeared an experimental study by 
Cherry’ and a statistical review by 


Bell.® 


will be made to these two papers. 


Carlson and Further reference 
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As already indicated, investigation 
of this problem has proceeded along 


three lines,—case reports, experi- 
mental investigations and_ statistical 
studies. Evidence based on the close 


association or lack of association of 
tuberculosis and malignancy in the 
same organ, while interesting, is con- 
tradictory and unconvincing. It has 
been held that certain organs, such 
as the ileum, where tuberculosis is 
common, relatively rarely show can- 
cer, and on the other hand in the 
stomach, where cancer is often lo- 
calized, tuberculosis is rare. Over 
against this observation are the num- 
erous reports in the literature describ- 
ing the close association of cancer 
and active tuberculosis in the same 
organ. It is impossible to draw any 


definite conclusions from such evi- 
dence. 
xperimental work has followed 
two courses,—animal experimentation 
and the use of tuberculin in treating 
advanced cases of malignancy. As 
mentioned by Carlson and Bell (loc. 
cit.), the work on animals has not 
given uniform results. In 1926 Cen- 
tanni and Rezzesi® injected mice (a 
type resistant to tuberculosis) with a 
transplantable adenocarcinoma. They 
bacilli 


found that live tubercle 


prevented tumor growth, tuberculin 
retarded it and dead tubercle bacilli had 
very little effect. Injecting tubercle 
bacilli directly into a tumor already 
present caused partial destruction, a 
result which can be produced also by 
injection of other toxic substances. 
When tumor and tubercle bacilli were 
injected in different parts of the body, 


the tumor growth was at first inhib- 


ited and then as the tumor developed 
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the tuberculosis regressed. When neo- 
plasm was injected into an animal 
previously infected with tuberculosis, 
the neoplasm grew more slowly. They 
attributed their results to an allergic 
reaction against neoplasm, caused by 
the tubercle bacilli. 

Cherry’ in 1929 studied spontan- 
eous neoplasms occurring in a tuber- 
culosis-resistant strain of mice. He 
inoculated these mice with living tu- 
bercle bacilli and found that neo- 
plasms occurred spontaneously much 
more commonly in the inoculated mice 
than in those not inoculated. He 
states that he recovered acid-fast ba- 
cilli from 10% of his inoculated mice, 
but he does not state how many of 


these mice showed tumors. ‘Three tu- 


berculomas occurred, and in the proto- 


cols of these mice no mention is made 
of any neoplasms. It is not clear 
he mice of. th 
the 


rf t 


just how many 


1 


inoculated series, which showed 
high incidence of neoplasm, actually 
had an active tuberculosis. 

The published reports on the us 
of tuberculin in the treatment of can- 
cer have come from the Johns Hop- 
kins Institute for Biological Research 
Only cases which were hopeless from 
a surgical standpoint were considered 
as suitable material, and hence the 
field was scarcely favorable for eood 
results. The last publication, a pre 
liminary progress report by Pearl, 


Sutton and Howard,’ gives six case 


histories. Four of these showed def- 
nite clinical improvement at the time 
of the report, one had died, and the 
other one showed serious symptoms 
from brain metastases. ‘This does not 
necessarily have any bearing on the 


relationship of active tuberculosis t 
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In the use of tuberculin, one 


cancer. 
is dealing with a toxic substance which 


happens to be a bouillon filtrate of a 
culture of bacilli. 
though tuberculin should be found a 


tubercle liven 
valuable instrument in fighting can- 
cer, it is not proven that the dis 
ease tuberculosis inhibits malignancy. 

In preparing the statistical material 
for this paper, the entire series of 
autopsy protocols of the Department 
of Pathology of the University of 
Michigan was studied. All cases in 
which a complete examination of the 
trunk had not been allowed, cases in 
which microscopic examination was 
not complete, and those in which the 
age, sex and race were not recorded 
were eliminated. ‘rom those re- 
maining, there were isolated the cases 
of malignancy. [Each of these cases 
was then controlled by the next case 
not a malignancy, following it in tl 


autopsy series, falling within five years 


of the age, of the same sex and « 
al °4 1 | 
ine same Trace (whit O1 color? ) 
[his treatment is essentially that used 
by Pearl in his analysis, 4.1 Ihe 


only exception to this procedure was 
at the end of the series where 1 
cases which could not be controlled 
by one later in the series, were con 
trolled by the nearest one prece 
which met the above conditions and 
which had not been already used. In 
this way cases in the cancer and con- 
trol series are made comparable in 
time, thus eliminating errors arising 
from changing criteria or changing 
disease incidence; the possible error 
from the fact that malignancy is a 
disease primarily of later life than 
tuberculosis is eliminated, and sex and 


racial differences are equalized. A 


total of 514 cases of malignancy was 
used and 514 controls were set up in 
his manner. 

In considering the coincidence of 
tuberculosis in both the cancer and 
control series a distinction is drawn 
between active and healed tuberculosis. 
’ 1 


The simple presence of caseation is 


not taken as evidence of activity, be 
cause it seems that a well encapsu 
lated area of caseation is no more ac 


calcification A 


1 


tive than an area ol 
lesion is not considered active unless 
eranulation issue has 
been found microscopically and there 
| proliferation or 


spread of the disease process. 


ti ly recognized that in the 
diagnosis of healed tuberculosis much 
( ds « ria used and the 
I | wl cl the Drosec- 

{ eat he 1 ¢ d OT the ais 
P Howeve ince the control and 
¢ I irabl In 

l S used come 

t of o man 

ec \ 1 tens Nehene 

each other in the two 

Phe ( den epted 

, | ed tuberculosis is the 


$101 bei discarded as not un! 
formly diagnostic of tuberculosis. 

The cases which were selected in this 
manner were tabulated, noting in each 
instance the major condition which 
was responsible for the individual’s 
death. A summary of the results ob 
tained is given in Table 1. 

The results were further analyzed 
as to sex with the results given in 
table 2. Less than 1% of the cases 


in the total series are of the colored 
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race, so that this factor was discarded 
in analyzing the statistics. 


TABLE I 





Malignancy Series—514 cases 


Active tuberculosis a7 cases... 5.3% 
Healed tuberculosis 126 cases... .24.5' 
Control Series—514 cases 
Active tuberculosis 58 cases....11.3% 
Healed tuberculosis 150 cases... .29.2% 
TABLE 2 
Malignancy Series 
Pere re rrr rrr 307 cases 
Active tuberculosis 20 cases.... 5.4% 
Healed tuberculosis 87 cases... .23.7% 
|. ee 147 cases 
Active tuberculosis 7 cases.... 4.8% 
Healed tuberculosis 39 cases... .26.5% 
Control Series 
eer 307 cases 
Active tuberculosis 47 cases....12.8% 
Healed tuberculosis 114 cases... .31.1% 
Rn iia aie wiviaiks iis 147 cases 
Active tuberculosis 11 cases.... 7.5% 
Healed tuberculosis 36 cases....24.5% 


It will be seen that while there is 
very little difference in the incidence 
of healed tuberculosis between the 
malignancy and control groups, the 
active tuberculosis, both in the total 
series and in the segregation by sexes, 
is practically twice as great in the 
non-cancerous group as in those show- 
ing some form of malignancy. These 
results are in close agreement with 
those found by Pearl and also by 
Carlson and Bell (loc. cit.). In Pearl's 
total series active tuberculosis was 
found in 6.6% of the malignant cases 
and 16.3% of the non-malignant cases. 
Healed tuberculosis occurred in 28.1% 
of the cancerous cases and 26.7% of 
the control cases. Carlson and Bell 
found also an equal incidence of 
healed tuberculosis in the two series, 
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but active tuberculosis was much 
more common in the non-cancerous 
controls than in those showing some 
form of malignancy. The method 
used by Carlson and Bell differs from 
that used by Pearl and in this paper. 
They do not consider the sexes sep- 
arately, and they have charted their 
cases by decades, taking the percent- 
age of tuberculosis in all post mor- 
tems, and in cancer cases falling in 
that age span. The close parallelism 
between the three series, taken from 
different sections of the country and 
using two such different statistical 
methods lends weight to the results 
obtained. It may be safely said that 
active tuberculosis is much more com- 
mon in non-cancerous individuals than 
in those with some form of malig- 
nancy, while healed tuberculosis oc- 
curs in about equal frequency in both 
groups, if the comparison is made us- 
ing as controls those who die from 
all causes except malignancy,—includ- 
ing among these diseases tuberculosis 
itself. 

As already pointed out by Carlson 
and Bell* there is an important ob- 
jection to the use of a group as con- 
trols in which all manner of diseases 
were fundamental in causing death. 
They have demonstrated that a sim- 
ilar apparent antagonism can _ be 
demonstrated heart 
between heart 


between disease 
and malignancy, and 
disease and _ tuberculosis. In my 


series of 514 cancer cases, prac- 


tically all died as a direct fe- 
sult of the malignant condition, and 
in only 3 instances was death due to 
tuberculosis. In the control group, on 
the other hand, 34 of the cases of 


active tuberculosis died as a result ol 
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their tuberculosis. The question arises 
as to how many of these cases might 
have developed cancer had they not 
died first of tuberculosis. Since the 
cancer and control series obtained are 
not entirely comparable, it therefore 
seems that the results which are tab- 
ulated above are misleading. 

It does not, however, seem impos- 
sible to set up a series of malignancy 
and control cases which are mort 
nearly comparable. In 24 of the 2 
or 88.9% of the cases of active tuber 
culosis found associated with cancer, 
the tuberculosis was a secondary fac 
tor and not the condition leading to 
the individual’s death. In setting up 
the new series for comparison the 
three cases dying of tuberculosis were 
excluded leaving a total of 511 cases 
of malignant disease. Similarly the 34 
cases from the control series in which 
the individual died of tuberculosis 
were excluded. These vacancies were 
filled in by taking the next following 
protocol in the autopsy series, not al- 
ready used as a control, which met 
the conditions already outlined for se- 
lecting controls (q.v.). This gives two 
series in which active tuberculosis, if 
present is not the primary, underlying 
cause of death. It was found that in 
the new controls taken three cases of 
active tuberculosis occurred with 
death due to some other factor, and 
these, of course, are added to the 
total cases of active tuberculosis in the 
control series. A summary of this 
new comparison is given in table 3. 

It is evident that there is no signifi- 
cant variation in the percentage re- 
sults in the cancer and control series 
as given above. ‘The position is taken 
that these results more nearly repre- 


TABLE 3 


Malignancy Series . -511 Cases 
Active tuberculosis 24 cases 4.7% 
Control Series SII cases 
Active tuberculosis 27 cases 37% 
DISTRIBUTION To SEX 
Malignancy Series 
Males , . -300 Cases 
A \ ul C 2 
Fen 145 < 
s y { ‘ oe 4 s 4 
Cor 1 Se 
Mi < 3 ( 
1 ~< La 
15 case 
S 6 cases { 


sent an answer to the problem of 
whether tuberculosis and cancer are 
associated more often, or less often 
than tuberculosis and any other dis- 
ease capable of causing death. In 
the series summarized in tables 1 and 

tuberculosis combined with cancer 
was being compared with tuberculosis, 

-sometimes combined with some 
other major disease and sometimes the 
only serious condition from which the 
individual was suffering. Such a 
comparison is obviously apt to lead 
into error. In the series summarized 
in table 3, on the other hand, the 
tuberculosis is in every instance, in 
both cancer and control series, com- 
bined with another serious condition, 
and in fact with another disease which 
caused the death. This gives a can- 
cer series and a control series which 
are comparable, and from a study of 
which it is impossible to demonstrate 
any correlation, positive or negative, 

‘tween active tuberculosis and can- 

rf. 

The evidence from case reports, ex- 
perimental work and statistics fails 
to establish any convincing relation- 
ship between these two diseases. The 
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fact that healed tuberculosis is found 
with equal frequency in cancerous and 
non-cancerous individuals shows that 
a past infection is without bearing on 
the development of malignancy. The 
position that the person with active 
tuberculosis is less apt to have a ma- 
lignancy, because of an immunity to 
cancer, can not be substantiated by 
the statistics presented in this paper. 
He is less apt to have cancer because 
he may die of his tuberculosis before 
he reaches the age at which cancer 
is most common. ‘The occurrence to- 
gether of the two diseases appears to 
follow closely the occurrence of tu- 
berculosis with other serious diseases 
capable of causing death. 


SUMMARY 


1. Investigation of the concomitant 
occurrence of cancer and tuberculosis 
by means of case studies yields many 
interesting reports but no valid evi- 
dence of the frequency of the com- 
bined diseases. 


Carl! H. 





Fortune 


2. The results from animal experi- 
mentation are contradictory and _ in- 
conclusive. 

3. The result obtained, or the lack 
thereof, in the treatment 
by tuberculin does not bear directly 


of cancer 
on the relationship of the two dis- 
eases, for the effect of the tuberculin 
may be due to the fact that it is a 
toxic substance and not to its deriva- 
tion from the tubercle bacillus. 

4. Statistical studies have been in- 
adequate until recently, and the two 
most recent and best disagree in their 
conclusions. 

5. Statistical analysis of the autopsy 
records of the Department of Path- 
ology of the University of Michigan, 
when properly controlled, shows that 
active tuberculosis occurs neither more 
nor less frequently combined with ma- 
lignancy than it does combined with 
any other major disease capable of 
producing death. Healed tuberculosis 
occurs with approximately equal fre- 
quency in cancerous and non-cancer- 
ous individuals. 
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Editorials 


CANCER AND TUBERCULOSIS 


The view that there is an antagonism 
between cancer and tuberculosis is 
probably due chiefly to the teachings 
of Rokitansky, who wholly on the 
grounds of an extensive gross patho- 
logical experience concluded that there 
was a definite antagonism between act- 
ive, florid tuberculosis and cancer. He 
especially emphasized the fact that can- 
cer is only rarely found at those sites 
where tuberculosis most frequently oc- 
curs, as the lungs, for example; and 
that conversely the most favorite sites 
of cancer as, for example, the esopha- 
gus, stomach, rectum and ovary, are 
only rarely the seat of tuberculosis. 
An extensive literature on this subject 
has followed Rokitansky, made up 
largely of reports of cases in which 
there was a coincidental tuberculosis 
and carcinoma, and numerous recent 
papers of this kind have appeared. Ro- 
kitansky’s dictum has had the effect of 
stimulating pathologists to such re- 
ports of the coexistence of the two 
diseases. Statistical studies of autopsy 
material have also been frequently car- 
ried out with respect to this question, 
and the majority of these have decided 
in favor of the Rokitansky view of the 
infrequent coincidence of the two dis- 
eases in the same individual. Some of 
these studies advance the view that 
the disposition to cancer carries along 
with it a high resistance to infection 
in general, not only to tuberculosis, 
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but also to syphilis, malaria and lep 
rosy. On the other hand a familial 
association of tuberculosis and cancer 
has been noted by several writers, but 
these observations are rejected by 
Pearl as being the result of inadequate 
statistical technique. The latter con 
siders the evidence as set forth in the 
literature to be “conclusive, to an over 
whelming degree, to the effect that 
florid active tuberculosis and cancer 
occur together only with the greatest 
rarity.” As to the experimental evi 
dence favoring this view, such is ex- 
tremely meager, and consists chiefly in 
the altogether inadequate experiments 
of Centanni and Rezzesi. These in- 
vestigators worked with a strain of 
mice highly resistant to infection with 
the tubercle bacillus, and a transplant 
able adenocarcinoma which had a vir 
ulence of about 100 per cent. Injec 
tion of a mixture of cancer cells and 
living tubercle bacilli produced no tu 
mors. Simultaneous injections of 
these two materials separately in differ- 
ent parts of the body depressed the 
rate of development of the neoplasm, 
though in some cases only temporarily. 
Previous infection of the animals with 
tubercle bacilli delayed the develop- 
ment of the subsequently inoculated 
tumor. Injection of the bacilli into 
an already growing tumor partially de- 
stroyed it, but some of the animals died 
with toxic symptoms. Dead tubercle 
bacilli had no influence in parallel ex- 


periments. Tuberculin mixed with the 
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tumor emulsion retarded or inhibited 
growth. They attributed their results 
to an allergic reaction against neo- 
plasm, caused by the tubercle bacilli. 
Directly opposed to the observations 
made by Centanni and Rezzesi is the 
experimental work of Cherry (1929) 
who studied the development of spon- 
taneous neoplasms occurring in a tu- 
berculosis-resistant strain of mice. In 
such mice inoculated with living tu- 
bercle bacilli, he found that neoplasms 
occurred spontaneously much more 
frequently than in those not inoculated. 
On the grounds of a statistical study 
of 816 autopsies on patients having 
malignant tumors in the Johns Hop- 
kins Hospital, and a case-for-case con- 
trol series not having cancer or any 
other malignant tumor, Raymond Pearl 
found that active tuberculous lesions 
were found at autopsy in only 6.6 per 
cent of 816 persons with malignant 
growths, and in 16.3 per cent of 816 
persons without malignant tumors. In 
886 persons with active florid tubercu- 
losis there were but II cases of malig- 
nant tumors, or 1.2 per cent of the 
total number. On the other hand, in 
886 persons with no recorded tuber- 
culous lesions at autopsy, of the same 
age, sex and racial distribution, there 
were 82 cases of malignant tumors, or 
9.3 per cent. On the basis of these 
findings, Pearl concludes that there is 
a definite and marked incompatibility 
or antagonism between the two dis- 


eases, cancer and tuberculosis, of such 
sort that both occur together at the 
same time in florid activity in the same 
individual only with great rarity. This 
conclusion would not have been so bad, 
and would have passed only for an in- 
teresting statistical excursion of the 


usual degree of value, had not Pear] 
been bitten by the flea of therapeutic 
application of these statistical results, 
as to the treatment of malignant tu- 
mors in human beings wih some form 
of tuberculin. In connection with Sut- 
ton such treatment has actually been 
undertaken, with the following state- 
ment, as to results: “All that can b 
said at the present time is that in the 
cases treated the longest the tumors 
have shown definite retrogression. And 
the general condition of these patients 
is sufficiently encouraging to warrant 
our continuing the work, but a long 
time must pass before any final report 
can be made.”’ A serious matter this, 
of arousing, even in the slightest de- 
gree, futile hopes of a possible cancer 
cure, in the many unhappy victims of 
malignancy, only too eager to grasp at 
any straw in the way of therapy. Fu- 
tile—because of the lack of any posi- 
tive evidence that such treatment will 
do anything more than to cause a possi- 
ble temporary regression of the older 
parts of the neoplasm, produced not 
through any biologic antagonism be- 
tween the two diseases, or the result of 
any constitutional differences, but 
wholly through the toxic action of the 
tuberculin, an effect comparable to that 
produced by the Coley’s mixture of 
toxins—and nothing more than that. 
Further, Pearl is hoisted by his own 
petard of “inadequate statistical tech- 
nique.” Carlson and Bell in reporting 





a study of autopsy material similar to 
that of Pearl, found also that active 
tuberculosis was more common in the 
non-cancerous individuals than in those 
with some form of malignancy, while 
healed tuberculosis occurs with about 
equal frequency in both groups. But as 
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Carlson and Bell point out there is a 
serious objection to the use of a group 
as controls in which all manner of dis- 
were instrumental in causing 

They have demonstrated that 


eases 
death. 
a similar apparent antagonism can be 
demonstrated between heart disease 
and malignancy, and between heart 
And for that 
matter between tuberculosis and deaths 


Further, 


Fortune in this issue, gives another sta- 


disease and tuberculosis. 
from automobile accidents! 


tistical study of the association of tu- 
berculosis and cancer, using a some- 
what different method of control, as 
reference to his paper will show. The 
evidence from his statistical study like 
wise fails to establish the existence of 
any positive antagonism between the 
two diseases. The fact that healed 
tuberculosis is found with equal fre- 
quency in cancerous and non-cancer- 
ous individuals shows that a past in- 
fection is without any bearing on the 
development of malignancy. The sta- 
tistics presented by both Carlson and 
Bell, and Fortune do not offer any 
support to the view that the person 
with active tuberculosis is less apt to 
have a malignancy, because of an im- 
munity to cancer. He is less apt to 
have cancer, only because he usually 
dies of his tuberculosis before he 
reaches the cancer age. The coincident 
occurrence of the two diseases appears 
to follow closely the coincident occur- 
rence of tuberculosis with other seri- 
ous diseases capable of causing death. 
Active tuberculosis occurs neither more 
nor less frequently combined with ma- 
lignancy than it does with any other 
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major disease capable of producing 
death. Healed tuberculosis occurs with 
equal frequency in cancerous and non- 
Pearl 


have been more fortunate had he de- 


cancerous individuals. would 


veloped Beneke’s conception of consti- 
tutional differences between those pre- 


a ' — ae 
disposed to malignant disease and those 


| redisp sed to tul rculosis. ‘T hat there 


exist a heredo-neoplasia constitution 
ind a neredo-tuberculosis constitution 
there can be but little doubt. The 


patient with the latter will usually suc- 


cumb to his constitutional fate before 
reaching the carcinoma age. There is 
no reason why a hybrid of these two 
constitutions may not exist in the same 
individual; and there is abundant evi- 
dence to prove that such do occur. The 
existence of special constitutional sus- 
ceptibilities to the two diseases does 
not mean that any biologic antagonism 
exists between the two processes. There 
appears to be, on the other hand, some 
evidence for the existence of a definite 
familial relationship between the two 
In certain families showing 
a family susceptibility to cancer in 


diseases. 


those who live to the cancer age, a 
very high mortality of the younger 
members of the given family from tu- 
berculosis has been repeatedly ob- 
served. Whether there be any positive 
relationship of the susceptibilities of 
the two diseases to each other, as may 
hereby be indicated, the general fact 
remains, in explanation of the autopsy 
infrequency of their coincidental asso- 
ciation, that the tuberculous die young, 


before attaining the age of malignancy. 
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The Epileptic Seizure. Its Relation to Nor- 
mal Thought and Action. By Joshua 
Rosett (Archives of Neurology and Psy- 
chiatry, April, 1929, p. yn 


—2 


49 

That epilepsy is a symptom-complex inci- 
dental to an the 
brain is an opinon advanced some thousands 
of years ago by Hippocrates; and from this 
opinion few, if any, dissent today. The dis- 
covery, however, of a large number of ab- 


abnormal functioning of 


normal conditions, which by their action on 
the brain, may give rise to the disorder, 
compels a point of view from which the 
truth of the general proposition is seen in 
a new light. Every physician is impressed 
with the fact that out of a number of per- 
sons who have been subject to the same 
disease or accident, only a few become af- 
flicted with epilepsy. Observations by Wil- 
son, Hanptmann, Wallon and others, on the 
relation of war injuries to the causation of 
epilepsy, reveal the existence of predispos- 


The 


accident 


ing factors in a large number of cases. 
assumption that 
potent in producing the disorder only when 


a disease or iS 
acting on an abnormal brain is indeed up- 
held by the study of its hereditary features. 
The latter, however, may be’ variously in- 
terpreted. Gowers’ statistics, showing that 
a large proportion of epileptic patients are 
born of insane or epileptic antecedents, are 
upheld by the latest investigations. But all 
such statistics fail to give any information 
as to the nature of the particular defect 
in the parent which, when inherited by the 
child, makes the latter an epileptic. Thus, 
when one finds that of two persons who 
have received an equally heavy blow on the 
head, the one who in consequence became 
afflicted with epilepsy or insanity was the 
child of an insane or epileptic parent, we 
are still in ignorance as to whether the 
underlying cause of the disorder in both 


parent and child was due to some consti- 
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tutional defect acting on a normal brain, or 
brain. Much 
problem by 


abnormal 
this 
One is the discovery of 


to an essentially 
light 


certain discoveries. 


is shed on difficult 
the frequency of intra-ocular and meningeal 
hemorrhages in the new born; and the sec- 
ond is the growing importance of metabolic 
factor Their 


the deepest gloom is miti- 


disorders as a in epilepsy. 
significance of 
gated by their value as a warning of im 
pending danger to the human race. There 
is strong probability that all neuro-heredity 
statistics, including those of epilepsy, are in 
a way misleading. It is impossible to prove 
a defective nervous 


after 


inheritance of sys- 


generation 


the 
tem such ; generation 
may be in possession of a defect consisting 
between the 

pelvis and 


as 


only of a disproportion 


child’s head 
pelvic organs, but of a defective correspond- 


not 
and the mother’s 
ence between the special metabolism of preg- 
nancy and the embryonic formation of the 


structure of the 


enormously complicated 


human brain. Even when epilepsy is ap- 
parently inherited from the father, it is un 
that there is an inheritance 
than inher- 


safe to conclude 


a defective brain rather an 


itance consisting of a metabolic defect which 


of 


1 the brain is the cause of 
That the 
arts of obstetrics and gynecology are ade- 
to number of lives of both 
mothers and infants, and even to reduce 
the percentage of intracranial damage, is an 
3ut no rational person can 


t 
i 


by its action o 
epilepsy in both father and child. 
a 


quate save 


established fact. 
doubt that these recently arrived arts must 
perpetuate defects by enabling defectives to 
survive and procreate. Whether the prog- 
ress of the medical arts will outstrip and 
the of 


successive 


compensate for increasing number 
defectives in generations, oF 


whether a point will be reached when the 
medical arts will be swamped by the num- 


ber of defectives, only the future can show. 
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Epilepsy 1s the tetanic 


} 


which has its origin in that normal inhibi 


tion of the sensory system which re 
The 
sory and muscular manifestations of 


epileptic seizure are not essentially different 


in a release of muscular activity. 


from the processes « 

normal action. The feature 
guishes the epileptic seizure from 
thought, imagery and muscular 
an increased facility and generally 
degree of nerve inhibition. If the 
inhibition extends only 

long the sensory 

fore Cc ympletely 

of the association sy 
minor seizure is devoid 
stations. 


epileptic 


vhich are frequet 
0 siderable de eres 
varied are the ac 
different individuals 
reeration to say that 
lly a normal posture-movement 
represented in the convulsion 
epileptic. The variou 
ovements of the 
sion, however, do not 
any co-ordinated acts 
have learned to execute 


t + 
ate As a matter 
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on account of its great difficulty, impractical 
as a treatment for epilepsy, it is nevertheless 
suggestive of a certain line of education. 
The particular line to be pursued, however, 
must be left to the devices of the specialist. 


A Tentative Classification of the Forms of 
Chronic Splenomegaly of Unknown or 
Uncertain Origin. By J. W. McNee 
(Glasgow Medical Journal, May, 1929, p. 
288). 

While at the present time no adequate 
clinical differentiation between the various 
forms of chronic splenomegaly is possible, 
a classification of an imperfect kind, based 
on differences in pathological anatomy and 
The 


tion of how far bacteriological methods may 


histology, has been attempted. ques- 
influence classification, and whether, for in- 


stance, aspergillum-like organisms are of 
etiological importance, is left open for fur- 
ther investigation. McNee’s classification of 
chronic splenomegaly of unknown or uncer- 
tain origin is, as follows: 

1. Splenomegaly with peri-ellipsoidal ham 
nodular siderosis (?? 


orrhages and 


splenic mycosis). 


2. Chronic hemolytic (acholuric) jaundice. 

3. Thrombo-phlebitic splenomegaly. 

4. Chronic splenic hypertrophy, with or 
without fibrosis. 

5. Bantis’ disease. Fare. 


6. “Reticulo-endotheliosis” of the spleen. 
(a) slight (? 
marked. 
(b) lipoidal group, diabetes, etc. 
(c) Gaucher-Pick-Niemann 


(d) tumors. 


chronic infections), or 


7. Undetermined group. 
(?) chronic 
(?) primary lymphadenoma of spleen, 


‘ 


aleukemic leukemia. 
and others. 
The knowledge of the 


spleen and its diseases has been one of very 


history of our 


slow development. One important fact going 
far back in the hisotry of medicine is the 
knowledge that this organ is not necessary 
to life. Its structure, especially the finer 
histological details, imperfectly 
known, and has recently been investigated 


has been 


anew. Old facts concerning the ellipsoids 
and the vascular arrangements of the organ 
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have been brought again to notice and new 
interpretations placed on some of them. 
The physiology of the spleen has been in- 
vestigated from new angles by Barcroft and 
his colleagues, and the fruits of this work 
have not yet been fully gathered. 
of the diseases of the organ, such as those 
due to the parasites of syphilis and malaria, 
are easily understood; while even in some 


Some 


general diseases of unknown etiology, such 
as lymphadenoma, the histological changes 
and chronic enlargement of the organ can 
be rationally explained. There has remained 


hitherto a large group of cases of sple 


nomegaly of quite unknown or of uncer 


to which for the moment. the 


tain origin 
term chronic splenic anemia is perhaps most 


suitably applied. No clinical classification 


of these cases is yet possible, but an at 


tempt has been made to separate into groups, 


large seri 


on histological grounds, a ver 


of spleens which have been available 
examination. The rough and entirely tenta 
tive classification, as given above, has be: 


made, the shortcomings of which are obvious, 
but which may serve as a basis on which to 
build. 


T] lulant Fe _ By H 


(Public 


Current Studies of 
FE. Hasseltine 
July, 1929). 


The first case of Malta fey [ 
States was reported by Craig it 
years ago, who prophesied that a careiul 
differential study of the obscure contin 
fevers prevalent in this country will ré 
in the demonstration that M fever 1 
by no means a rare disease in the warn 


portions of the United States, and that maz 
of the so-called anomalous cases of typhoi 


fever are in reality instances of 
with the micro-organism of Malta fever 
This was practically forgotten until the di 


ease was recognized by Ferenbaugh and 
Gentry in the goat-raising sections of Texas; 
only ol 


called at 


and even then it was considered 


passing interest. In 1917 Evans 
tention ot the fact that 


ing Malta fever was practically identical 


11 


the organism cau 


with that causing infectious abortion of cat 


tle; and in 1924, Keefer reported a case of 


Malta fever in man which was proved 
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positive blood culture to be due to the 
abortus organism. Since 1926, each year 
has brought an increasing number of re- 
ported cases. As to the amount of undulant 
fever in the United States there are no re- 
liable statistics. Information collected up 
to January 1, 1929, showed that 4o States 
reported 560 positive agglutination tests in 
1928, 18 States reported 194 positive in 
1927, and in 1926, 7 States reported 34 
positive. Over 300 clinical cases of the in 
fection have been reported in the literature 
since January 1, 1927. It is not known how 
many cases have passed unrecognized, or 
recognized and not reported. Among the 
diseases that may be confused with undulant 
fever are typhoid and paratyphoid fever, 
tuberculosis, rheumatism, malaria, influenza, 
focal infections, sinusitis, appendicitis 
tularemia. The first symptom usually is a 
general feeling of weakness in the after 
noon, accompanied by headache, or general 
aching. The patient then discovers that he 
has fever, which is usually preceded by 
chilliness, or a definite rigor, followed by a 
hot stage and a rather profuse perspiration, 


particularly noticeable upon awakening. 


When questioned closely, most patients re 
port that the sweating is limited to the 
upper half of the body. It is quite common 


for patients to feel so well in the morning 
that they want to go to work; but if they 
do, they are ready to quit early in the 
afternoon. When seen in the febrile stag 
lightly ill, and 


his temperature is taken, it will be 


' 


the patient appears on 


ing to find it 1-3 degrees higher than the 
general appearance of the patient would in 
dicate. The daily variation is usually 


marked, being at or near normal in tl! 
morning, and going to 102° or 104° in tl 
afternoon. If taken every four how 

rather irregular curve within the day is fr 
quently noted. The blood picture usualls 
shows a slight anemia, a slight leucopenia 
and a considerable increase in the lympho 
cytes, with a corresponding reduction of th 
polynuclears. After the fever has risen by 
irregular steps to a maximum of 103-104 
occasionally higher, it usually declines by 


lysis, and remains normal for a period vary- 


ing from three days upward. Then another 
febrile wave begins, usually not quite so 
severe, nor quite as long as the first, fol- 
lowed by an afebrile wave slightly longer 
than the first. Some cases have but one 
febrile wave, others have them irregularly 
over a period of one to three years. The 
general symptoms of the disease come and 
go with the febrile wave. Joint pains, espe- 
cially upon getting about after the fever 
has returned to normal, are present in most 
cases. They vary from slight pain to mod 


erate interference with the function of the 





joints. Anorexia, constipation, insomnia and 
increased irritability are present in a ma 
jority of « s. Th t prominent con 
plications reported have br orchitis ot 
mitis and abdominal condition 
caused by l lization of th fection in 
the viscera rly in tl nale re 
rroductive ’rostatic sympt« hay 
been noted » tl male id ab ion in 
pt int wW has been att ited i 
quer to this tion. It is too early to 
l vhether tI infection cause a 
later sé 1elae such st lity vhich th 
disease kt to cause in some of the 
domest Is tl t ttacl f npara- 
‘ 1 little he I hol ol 
the i1 I 1 bet Whetl ( 
+; +h ¢ 7 , ) 
P| , ¢ ‘ f Ry 
' f . For di 
I f hould | t for 
r ant ae I Ila 
! ¢ the + h 1 of 
\ I 1 t n 
' 1 - ( ‘ 
+] ¢ ~ und t femme 
( 1 even in the absen 
1 itive blood cultures. The obtainin oO! 
blood cultures is important in order that the 
strain of the infecting organism may be d 
termined. At the present time, it appears 


that there are at least three strains of the 
Brucella germs that may cause undulant 
fever, the caprine, bovine, and _ porcine 


strains. The exact relationship of t 


strains to human undulant fever remains to 


be determined 

















Reviews 


Recent Advances in Cardiology. By G. F. 
Terence Fast, M.A. (Oxon.), 
(Lond.), Junior Physician, King’s College 
Hospital; Physician, Woolwich Memorial 
Hospital; Sometime Radcliffe Travelling 

Fellow, University College, Oxford; and 

G. W. Curtis Bain, M.C., M.B. (Oxon.), 

M.R.C.P. (Lond.), Physician, 

Harrogate Infirmary. 342 pages, 12 plates 


Blaki 


Assistant 


and 57 text-figures. P. ston’s Son & 


Co., Philadelphia, 1929. Price in cloth, 

$3.50. 

This volume is one of the “Recent Ad 
vance Series,” and attempts to give a sum- 
mary of the new knowledge of the last 
twenty-five years regarding the heart and 


circulation. It makes an appeal, both to the 
older practitioner who wishes to become con- 
with the latest 


eek special 


versant ideas, and also to 


those who knowledge upon car- 


diac subjects. It, therefore, embraces both 
the practical and academic aspects of cardi- 
ology. Throughout the book the electro 


cvardiogram has been considered as part of 


the clinical picture. The majority of the 


references are to work of the last 
While in a book so limited in size adequate 


abstracts of the work referred to cannot be 


given, the book still covers the ground of 


modern cardiology very thoroughly. Few 


important modern contributions to this sub- 
ject have been missed. The electrocardio- 
graphic illustrations are very good. The 


and the material and 


It will be 


to the general internist as well as to the 


book is well printed, 
discussions are very good. useful 


specialist in cardiology. 


Sterilization for Human Betterment. By E. 
S. Gosney, B.S., L.L.B., and Paul Popenoe, 


D.Sc. 202 pages. The MacMillan Com- 
pany, New York, 1929. Price in cloth, 
$2.00 


[his is a publication of the Human Bet- 
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PmAAr: 


summary 


terment Foundation; and gives a 


of 6,255 operations for sterilization per 


formed in California, 1909-1929. There 


were 601 more males than females sterilized, 


1,488 were on feeble-minded, and in this 
group there were 330 more females than 


males. All feeble-minded patients are now 


sterilized before they are allowed to leave 


the state home at Sonoma. One in twelve 


of all the insane admitted to the state ho 


pitals since the law was passed has beet 
sterilized. One in five or six of the new 
admissions is now sterilized. Sterilizatior 
is done only were there is danger of de 
fective children. ‘This book reviews the « 
fects of the operation as carried out in Ca 
fornia, and gives a general discussion 
the various aspects of the problem. It 
written in popular language, and in a cle 
simple style. It is an excellent presentat 
of the subject from all standpoints, 
should be read by all thinking citizens. 7 
chapters on “Sterilization for Social Re 
sons” and for “Eugenic Reasons” are pat 


ticularly useful to the ordinary reader in 


ing him to formulate his opinions as 


1 


the justifi ation of sterilization The g 


followed by a number of valu 


This | 


subject in the 


eral text is 


able appendices. wok cannot help 


clarify the minds of all wi 


read it; and this is a manner upon whi 


all thoughtful 
lay, should be fully 


citizens, medical as_ well 


informed 


An Introduction to the Study of 1! 
[Now for the First Time Published]. P 
William Heberden [1710-1801]. A Pret 
tory Essay by With a 
Reprint of Heberden’s “Some Account 

Breast.” 159 

illustrations 

York, 


LeRoy Crummer. 
a Disorder of the pages, 
photogravure, 6 


New 


portrait in 

Paul B. Hoeber, 

Price in cloth, $2.00. 

This unpublished original manuscript 
Heberden was a lucky find by Dr. Crumme 


Inc., 1929 
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in a little second-hand book shop in the 
south of London. Picked up as a medical 
manuscript in Wales the week before by the 
book-seller, the volume handed to Dr. Crum- 
mer had written on the title-page “An In- 
troduction to the Study of Physic,” and be- 
neath this the signature “William Heber- 
den.” We may be sure that this was an 
exciting moment in the book-collector’s life, 
and he tells us that when he left the shop 
the manuscripts were safely under his arm. 
Then followed the excitement of identifying 
the signature as being actually Heberden’s, 
and of the discovery that the manuscript 
represented a hitherto unpublished work of 
Heberden. All of this is told by the author 
in a most interesting manner calculated to 
excite an answering thrill in all other col- 
lectors who may read this prefatory essay. 
When compared with the manuscript of 
Heberden’s “Commentarii” in the Royal Col- 
lege of Physicians, the manuscripts found by 
Dr. Crummer proved to be identical with 
the former in paper, quire arrangement, 
format and the limp vellum binding, as well 
as in the beautiful script of William Heber- 
den. In one of the volumes found there is 
written on the recto of seventy-four pages 
the manuscript of “An Introduction to the 
Study of Physic.” There is no date re- 
corded in the manuscript, nor any direct 
Citation of current events which would 
definitely place the year or years of its com- 
position. Crummer thinks that it must have 
been written in the latter part of Heberden’s 
Cambridge period, or at least in the early 
years of his life in London (1744-1755). 
He thinks it fair to assume that the original 
idea was formed while he was teaching at 
Cambridge, that the material was finally re- 
vised during his early years in London, and 
that the final form represents Heberden’s 
plan for a proper arrangement of the med- 
ical curriculum at the end of his experience 
in teaching in Cambridge. This period was 
avery significant one in the history of Eng- 
lish medicine. A general dissatisfaction in 
medical education was manifest in different 
quarters. Edinburgh was just beginning its 
brilliant career as a primary center of med- 


ical education. Written at such a period 


the “Introduction” may be regarded from 
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two standpoints, the purely personal and 
the other, as an exhibit hitherto unrecorded 
in the general history of medical education. 
It would seem that in the “Introduction” 
Heberden has given an autobiographic sur- 
vey of his own method of study, a list of 
the authorities in his judgment most worth 
while, and a criticism of antecedent medical 
literature based on an unequaled under- 
standing of original texts. His comments 
on the latter became authoritative, as from 
one who had a complete understanding of 
the state of the medical sciences of the time, 
as well as an extraordinary ability in the 
languages used in the originals. The test 
of time has to 2 great mesure justified his 
choice of authorities. He mentions one 
hundred and fourteen books. He insisted 
upon the importance of studying source lit- 
erature; his chapter on anatomy with few 
changes would hold its place in one of the 
great educational arguments of the present 
time. Had Heberden elaborated the ideas 
expressed in this manuscript, medical edu- 
cation might have been advanced a full cen- 
tury. The manuscript has been printed 
without change or emendation. The volume 
closes with a reprint of Heberden’s “On a 
Disorder of the Breast,” the classic report 
on Angina Pectoris. The book is beautifully 
printed, and is to be counted as another of 
Hoeber’s successful achievements in medical 
history publication. It should be in every 
one’s collection. 


Applied Electrocardiography. By A. E. Par- 
sonnet, M.D., F.A.C.P., Attending Physi- 
cian and Cardiologist, Beth Israel Hos- 
pital, Newark, N.J.; and A. S. Hyman, 
A.B., M.D., F.A.C.P., Associate Physician 
and Cardiologist-in-Chief, Beth David 
Hospital, New York. With a Foreword 
by Harlow Brooks, M.D., F.A.C.P., Pro- 

Medicine, New York 

120 illustrations. 

New York, 


Clinical 
Univetrsity. 206 pages, 
The MacMillan Company, 
1929. Price in cloth, $4.00. 
No mechanism of the entire 

make-up has aroused more speculative in- 

terest among phsiologists and anatomists 
than that of the heart. With each succeed- 
ing generation there has come out some new 


fessor of 


mammalian 
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device or method whereb greater knowledge 
of the heart’s action could be obtained by 
the practicing physician. Thus have ap- 
peared in succession the stethoscope, blood- 
pressure apparatus, the art of percussion, 
the polygraph, and lastly the electrocardio- 
graph; all serving to present to the physi- 
cian new and better information in regard 
to the functional integrity of the cardio- 
vascular system. So detailed and so com- 
plex has become the information about 
the heart, derived from these various meth- 
ods of examination, that the physician to- 
day stands confused and perplexed when 
confronted with the problem of examining 
the heart at the bedside. The authors rec- 
ognize full well the apprehensive attitude 
displayed by most physicians at the mere 
mention of the word electrocardiogram; and 
it is their hope that this volume may dispel 
that inferiority complex that surrounds the 
physician when contemplating the use of the 
electrocardiograph. This book is written for 
those practitioners who have neither the 
time nor the scientific make-up needed for 
a thorough perusal and contemplation of the 
extensive literature on electrocardiography. 
An attempt is made in it to reduce the 
knowledge amassed by the pioneer investi- 
gators in this field to simple truths, essen- 
tial in the every day experience of the prac- 
ticing physician. No apology is made for 
the attempt to present problems of the ut- 
most scientific abstractness in terms of bed- 
side simplicity. Highly problematical and 
debatable hypotheses are omitted. Free use 
is made, however, of the established phrase- 
ology of the cardiologic laboratory in the 
belief that the terms employed to describe 
electrocardiographic findings will soon be- 
come an integral and familiar part of the 
physician’s vocabulary. The authors have 
selected typical graphic records of the com- 
mon diseases of the heart, and have taken 
advantage of their rich supply of records 
obtained from thousands of cases. The 
theory and application of electrocardio- 
graphic technique has been so simplified 
that the interpretation of graphic heart rec- 
ords is made easily available to every prac- 
titioner of medicine. The book is designed 


for the education of the practitioner in the 





Reviews 


art of interpreting the clinical features of 
his cases. It is a book written by clinicians 
for clinicians rather than by physiologists 
or technicians. In this respect it fills a 
definite need. 


Otosclerosis. A Resumé of the Literature to 
July, 1928. Compiled under the Direction 
of the Committee on Otosclerosis, Ameri- 
can Otological Society; Nowal H. Pierce, 
M.D., Eugene A. Crockett, M.D., James 
F. McKernon, M.D., J. Gordon Wilson, 
M.D., J. Gordon Wilson, M.D., Arthur 
B. Duel, M.D., Editor. Volumes I and 
II. 684 pages with indices. Paul B. 
Hoeber, Inc., New York, 1929. Price in 
cloth, $15.00. 

The Committee appointed by the American 
Otological Society, in 1925, undertook to 
make a complete resumé of the literature 
on Otosclerosis. These volumes present the 
results of this work. Any comment on, or 
criticism of, the subject matter has been 
purposely avoided. The resources of the 
largest libraries in the United States—the 
Surgeon-General’s Library and the Library 
of the New York Academy of Medicine— 
have been used in the compilation of this 
work. Its chronological arrangement shows 
the development of our present knowledge 
and understanding of otosclerosis in all of 
its phases. Not only are the pathological 
findings of various investigators presented 
in detail, but also the numerous theories as 
to its etiology and the other phases of the 
snbject that are still open to discussion. 
No other such comprehensive survey of the 
literature on this subject has thus far been 
published. It shows what is actually known 
in regard to otosclerosis, and suggests the 
wide fields that are still open to scientific 
investigation and research. Here is presented 
a wealth of material which is otherwise 
available only in widely scattered form and 
places, in many different languages, and in 
many inaccessible journals. This volume 
brings to the otologist all the available data 
on otosclerosis in an easily usable form. 
Every otologist, whether research worker or 
practitioner, needs to be familiar with the 
survey, so that he may know what is, and 
what is not, established fact in regard to oto- 
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n as part of a program of 
sclerosis which the American Otolog 
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THE MINNEAPOLIS SESSION 
of 
AMERICAN COLLEGE 
PHYSICIANS 
White, M.D., 


of Arrangements 


THE ()F 


S. Marx General 


Preparations for the Minneapolis meet 


ing of the College during the week of Febru 
TY 


10th are well advanced. l@ program al 


Chairman 


ary 
ready under way has a character and con 
tent to lure every member, Fellow or As 
sociate as the case may be, and to attract 
as well a great number who may be think 
ing of affiliation with the College or who 


may be interested only in the scientific mate 


rial presented. Details of the Scientific Ses 
sion and of the Clinics will be given in a 
later issue of the ANN ALS \ glance 
meanwhile at the setting should be of in 
terest. 

Minneapolis lies, as the Mississippi River 
flows, about five hundred miles trom th 
source of the Father of Waters, and nearl 
two thousand miles from its mouth in_ th 
Gulf of Mexico. It has been made, by vast 
engineering works, the head of navigation 
of this waterway and will soon be of even 
greater importance in the transportatio 
system ol the Valley and of the nation 

There was a time, not so los igo, whe 
the waterway was the most important mea 
of transportation to the inland empire cen 
tering here, and brought the famous vo 
ageurs and missionaries to the neighborhoo'| 
of St. Anthony Falls. Points of interest 
avenues and institutions commemorate tl 
names of Hennepin, Nicollet, Radisson and 


Marquette. Joliet, Groscilliers, La Ferrier¢ 


and Le Sueur began their journeys of ex 
ploration here. Mendota, the site of Sib 
ley House, the first house built in the ter 
ritory, lies about seven miles down the 
Mississippi River from the heart of Minne 
apolis. Here the Minnesota River joins th 


larger Mississippi and here al aon 
nearer, stands historic old Fort Snell 
guarding the meeting point f the t 
ancient waterways. 

Minnesota is the Land of Ten Thous 
Lakes. Minneapolis, the larger of the 71 
Cities, is a citv of lakes nd parks, he 


limits are te 


All are 


Within 


and gardens 


lakes, six of them of large size 
public property, having been acquired ear! 
by men of vision on the Park Board. Abx 
these lake parks are grouped some of tl 
finest residence districts to be found an 
where. There are in ill 121 publi parl 
and playgrounds, the largest Glenwood 
Park, including O81 acres of groves, garde 
of wild flowers, municipal lt links 
bathing beaches. Here . re inti s 
slide for winter sports Skati outde 
hockey and horse. ra ( the ‘ 
amply provided tor on Lake of the Isl 
Commodious ind ( rtab encl 
hockey rinks provide the publi ith oppor 
tunity to witness this da t 

The Cit oft Mi ( ] s chartet 
in 1854, and recently celebrate t 
versary\ Pod the ) I exces 
500,000, ind one 1 Ie Ie 
in a radius ¢ > mil \l VIS 
power were its ( r ©. ¢ 1 
vith trate | ‘ e du 
mendous growth and fluence he 
bering madust 1 e mport 
has to some extent e1ve tl 
dustries which cecupy the almost uncouw 
cres alone the re ive t ere « 
covered by th i ills ] mull 
flour, while still ef enormou ince 
no longer the onl outstand activit 
though the great names « ks of Mn 
apolis flour may | lv ev 
metropolis and hamlet of the lob 
slogan, “I:ventuall WI Ni Yow 1 
be said to express the spirit { the pe 
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well as the invitation of the makers of Mec . vide add 
flour thus advertised. The leading ruct Pu Heal 
istries include printing and publishing, get Be t Hospit 
ral construction, and the manufacture of t t , 
tor vehicles and parts; tructural and nee t ‘ ' 
ornamental iron; mill-work and other lu territot re 1 util 1 in the 
r products; heat regulators; found: the sessi \ 
roducts; linseed oil; cake and meal | t 1s \I (; | H 
ods: bakery products ; flour, breaktast more t a 
ods and other food necessities 7 
Phi publi school svste 1 salt 1 
of the best in the count: The M ~ t 
Public Libra has twen br ( 
d fitteen stations [litera claims t | 
per cent ol the populati al 1! s \ 
those who know to be the I est a 
e larger cities of the United State t t 
In point of size, the University of M t \I 
ta is among the first five in the « t { 
1928-29 it registered 16,713. st t ( 
e same ea thre \led il Sv | > 
ed 751 rraduates Che Graduate » t r 
the University Ipervist ill e A 
rk, including that 1 lvanced « t 
edicine nd its st ilt s bot I I 
1 campus in) Minneapol P 
Foundation Rochester, 1 
| un cam S 4 tl \ » 
i eat bend « tii Mi 
east ect ( ( ( 
ed 1 a ( 1 te I 
tl ciel I \ 
ers twent ( bh] 
( vor? iP 
ecture ‘ eS 
Gilbert Built t 
Medical School 
d ] the ( ( 
r hes Mo tl lel] | 
ial Hospitals d Can | 
just been added tl t I] 
Children, a new reneral pavil 
roved quarters t 1 (Jut-pat ) (y ( 
tment, and a new hospital dl ¢ 
the Students’ Health Set ( 
litions will all be in operati h \! - 
College meets in Februa 
he laboratories ot th State Le ] t 
nt of Health are on the campus ] { 
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arts have their homes in the common 
wealth. The theatres are adequate and 
provide a variety of entertainment agree 
able to every taste. 

From the the wealth of material pre 
sented for study by this stately and yet 
charming city of the Northwest, soon to be 
our host, it has been possible to select only 
a few features for comment. The Munici 
pal Auditorium might be described in ex 
tensive detail, for it has already proved to 
be the most suitable and attractive of meet 
ing places for a session such as the one to 
be held during the week of February tenth 
Whole blocks of buildings have been razed 
to provide a proper view and = approach. 
The location is convenient to the hotels 
When the Auditorium is to be used for one 
great meeting place, more than 15,000 peopl 
can be seated, and from any point vision 
Scientific 


and hearing are perfect. For the 
Assembly of the College, a suitabl space at 
the stage end of the great structure will be 
walled off by immense, sound-proot curtains. 
Thus a comfortable hall is provided, with 
adequate seating facilities and protection 
from disturbing noises Invery device tor 
the illustration of papers and the demon 
e furnished. Be 


stration of specimens will | 


fore entering the hall of meeting, the visitor 


us 


finds himself in a spacious and commodi 
lobby, where registration goes on with dis 
patch and ease, where all the exhibits will 
be suitably housed, and where the amenities 
may be practised at all hours when the at 
tractions of the session are not too impelling 

The Auditorium will not, this time, be 
the center for making appointments for golf, 
fishing or canoe trips. Note carefully the 
date, which was _ specifically requested by 
the Fellows from the South. The Audi 
torium, the hotels and the homes, as_ well 
as the cars and taxicabs of Minneapolis, 
however, boast of a more comfortable tem 
perature in February than one has ever 
been able to find in that same month in 
Southern California. Come to Minneapolis 
scientific 


in February and find a wealth ot 


lore in the sessions, a plethora of inter 


esting Clinics and demonstrations in the 


hospitals and laboratories, and a warmth of 


| 


wecome from vour friends of the medic 


profession. lf you have no friends thers 


now, you will be sure 


you come. Bring vour 
have none, come anyway a 


for the wealth of thi 


Northwest is so great 
Minneapolis has at lea 


A postgraduate cour 
general practitioners 
September by the 


Michael's Hospital, | 


of the College who ad 


and conducted clinics 


liott, J. D. Loudos 


McKenzie, I. A. Brouel 


rison 


Dr. Lewellvs F. Bar 


timore, is the first o 
established — visiting 
Medical School of th 
forma. Dr. Barker 
lectures and conduct ¢ 


institution ( 


ingham, Ala., and 


en Counties (Mis 


December meeting 


Dr. Ralph Pemberton 


phia, and Dr. Logan 


Kansas City were Ss] 


City Annual Clinical C 


Dr. Clyde L. Cumn 


to make them whet 


overcoat, or if you 


that ever citizen ¢ 
st twe 
S¢ tin be efit 
is inaugurated la 
ledical Staff of St 
I 1 ie ‘ello 
ldre ed the meeting 


ket (lellow), Bal 


cupant of the newl 


1) Charles ( B 
ll deliver ( 

{ ena-Sharkev-Wat 

\Ne ; 1¢ etv at ‘ 


Fellow), Philadel 


Clendeninge (Fellow 


wakers at the Kansa 


ference ()ctober 


Cl (Fellow), Cle \ 


land, was a membet the committe 
arrangements for the annual meeting of tl 
Fifth District (Ohi Medical Society 
Cleveland on September 20 Che meetin 
vas devoted t discussion of the dia 
nosis and treatment cance! By | 
seph McFarland Fellow protessor 


pathology at the | 


School Ol \ledicu 


ersitv of Pennsylvat 


a e ot the 








“Te 
el Dr. George T. Harding, Jr. (Fellow), C following Fell the 
ou lumbus, addressed the Pickaway Count William Gerry Mor . W 
ut Orio) Medical Society at Circlevill Dr. W I S 
he \ugust 2, on “Hobbies and Specialtic Dr. Fred \ Wil 
uv he practice of medicine D1 GC; | 
D1 | 
Dr. Hen I. Bockus (Fellow P| Ml 
( Iphia, delivered two address he re 
ist int meeting of the Jackson Cou Mi 1) ( | 
St \edical Society and thi Kat ( ( ) 
ws Southwest Clinical Society, Sept ¢ l 
g His subjects were “Svphilis A t { 
H vith Pathology in the Upper-Gastro-Int I] { 
J nal Tract” and “Duodenal Sta 
iT D1 ( | 
Dr. Ray M. Balyeat (Fellow), Ok! Mich., lds 1 tl () 
ma City, is President of the Ameri (Mi M S et S 
: Society for the Study of Allergy. ‘Prof nal Contact 
; Dr. E. C. Thrash (Fellow), Atlanta tacts’ 
" gave a report of the Portland session of tl 
, \merican Medical Association before the Dr Huel ~ Cumn 
Fulton County (Ga.) Medical Society on geon General of the U. S 
\ugust I. Service delivered idre 
sixtieth annual meet t the 
At the twenty-sixth annual meeting ot ciety of Virginia at the Univereit 
the Nevada State Medical Association, ginja Charlottesville. October 
low), Rochester, Minn., and Dr. Albert 
Sept. 27-28, Dr. Howard R. Hartman (Fel —* 
aah ; Dr He rtol IR ( asparis ( | 
4 Soiland (Fellow), Los Angeles, Calit., ville. Tem “en at i. ie 
I spoke on “Medical Treatment of Ulcer ot ange By 
. : z state Medical Societ at 
t the Stomach and Duodenum” and “Care ‘ 
Va., Sept. 19, on lreatme 
noma of the Breast’, respectively ceiinsla: tn Cian 


ville, Pa.. addressed the 
(Pa.) Medical Society 


town, September 4, on mental h 


County 


Dr. Stuart Graves (Fellow), 
\la., has been appointed acting 
cer of 


Health, during the absence of 


Mo., addressed the San 
Calif.) 
ptember 10 
\mong speakers at the 
eting of the Michigan State 


ty at Jackson, September 17 








Dr. James Allen Jackson (Fe 


Alabama by the State 
Dr. Douglas’ Battle Creek, conducted one of 


Dr. Edwin Schisler (Fellow), St. 


Diego 
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llow), Dan 
Montgomery Dr. James D. Bruce: 
at Norris bor, 


Livingste | 


{ Fell 


Voce Lenawee, Monroe 


naw Mich.) County Medical 


meeting of members 


University, conducted 
health offi 


Board of October & Dr 


1 


1.. Cannon, who has been ill for some time 


Kiefer 
louis, 
; Mich., 1s the State Commissio1 
County 


Medical Society on heart disease, 


Lr James M 


Governor tor Virginia). 


Hutcheson 


Wth annual 
Medical So 


Ig, were the Pains” 


Mich., as councillor, wit! 


societies at the state sanatorium 


Stuart Pritchard 


(Fellow 


recently 


i Northampton County (V: 


Nasl 
Cri 


Huntington, \\ 


Ann At 
otmecers ot 


Washt 


Societies 


+] 
Lose 


Howell, 
(Fellow) 


clinics 


and 


addressed 
Medical 
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Dr. William A. 


troit, and Dr. James H. Hutton (Associate), 


Evans (Fellow), De 
Chicago, were speakers at the 52d annual 


meeting and dinner of the Chicago 
Gynecological Society on October 11. 


Alex. 


Dr. James Miller (Fellow), 
New York City, was recently elected 
chairman of the Committee on Public 
Health Relations of the New York Acad 
emy of Medicine. 

Dr. James KE. Paullin (Fellow), Atlan 


ta, Dr. Warfield T. Longcope (Fellow), 
Baltimore, and Dr. Walter L.  Bierrine 
(Fellow), Des Moines, are among the 


trustees of the Frank Billings Lectureship 


Fund, established during the Minneapols 


Medical Assoc la 


tion by the Section on Practice of Medicine. 


meeting of the American 


The object of the fund is to provide a lec 


turer each year before the Section. Dr: 


Bierring will be the Treasure 


At the 


cific S¢ ciety of 


North Pa 
Medicine, 
Wash., Dr. 


regular meeting of the 


Internal on Sep 


tember 14, at Tacoma, Charles 


IK. Sears (Fellow), Portland, Or was 
elected President and Dr. Lester J. Palmer 
(Fellow), Seattle, Wash., was re-elected 


Secretary-Treasurer. This Society was ot 


ganized about three vears ago and its mem 


bership is limited to forty physicians, 


whose have been restricted to th 


field of 


least 


practices 
internal medicine for a period of at 


five years. Several of its members 


elected to 
Colle ve of 


have been Fellowship in_ the 


(American Physicians. 
The 


were on the program of the 


College 


sixth ses 


following Fellows of the 
SIXty 
sion of the Homeopathic Medical Society of 
held at Philda 
delphia, on September 24, 25, Dr. 
Ralph Bernstein, Dr. Carl V. Dr. 
I. Roland Snader, Jr., Dr. G. Harlan Wells, 
Dr. G. Morris Golden. Dr. G. 
Wells of Philadelphia was chairman of the 


section on Clinical 


the state of Pennsylvania 
and 26. 


Vischer, 
Harlan 
Medicine. 

( Associate ), W ood 


Lawhead 


ay: Fa, 2. 


land, Calif., has retired from active practice 
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Dr. William R. (Fellow), Sa 
is President of the Medical Sx 


Dancy 
vannah, Ga., 
Dancy recent] 


ciety of Georgia. D1 was 


appointed a member of the Board of Judg: 


(Georgia State Committee), by the Ame 
ican Chemical Society, to pass upon essa 
rendered upon this Society in competitio 


for the prizes which it offers 


Dr. Herman M. Baker (Fellow), [Evans 
ville, Ind., has been highly commended fo: 
the successful arrangements made for tl 


\ssociation meeting 


and 27. D1 


State Medical 


at Evansville, September 25, 26, 


Indiana 


R. H. Beeson (Fellow), Muncie, Ind., wi 
chairman of the Medical Section and intr 
duced the following Fellows of the Celleg: 
who gave addresses [1 Klhott P. Josh 
Boston, Mass., “The Abolition of Diabet 
Coma in the United States’; Dr. Franci 
Fugene Senear, Chicago, IIL, “Cutaneou 
Tuberculosis and General Medicine’; D 


Robert M Moore, Indianapolis, — Ih 


“Subacute Bacterial endocarditis—Sor 
Clinical Observations”; Dr. Walter Clem 
\lvarez, Rochester, Minn., “What Shall W 
do for the Patient With Nervous Indig« 


Pemberton, 
Moore’ paper 


tion?” ; Dr. Ralph 


Pa., “Arthritis”. D1 





discussed by Dr. Edgar F. Kiser (As 
ciate),  Indianapoli 11 Moore 
elected chairman f the Medical Sectior 
1930 

Dr. I. H. Beeson is President ot the Mu 


the meeti 


cie Academy of Medicine \t 
of the Academy, on October 2, Dr. Lat 


D. Carter (Fellow), of Indianapolis, d 


livered an address on “Chronic Encepl 


litis”. 


‘x, Col. W. S Shields (lkellow), he 


tofore stationed at the 
Colo.. Was 


litzsimmons Hospit 


Denver, recently transferred 


Ft. Sam Houston, Texas, to relieve 
Roger Brooke ( Fellow 2 «< het ot 1 
medical service. 

Dr. KE. Roland Snader, Jt ( Fell 
Philadelphia, was elected Secretary tot 


fifth consecutive year of the Homeopatl 


Medical Society of the State of Penns 
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its recent meeting. Dr. Snader is this 


vania at 


the zuthor of an article, “A Modern Con gretat uncle, doctors « 
ception of Treatment of Cardio-Vasculat furnished a continued 
Syphilis”, in the September issue of the in the practice of me 
Hahnemannian Monthly [he address of the ¢ 
- D1 ] H \ inder V « 
The Coney Island Hospital of Brooklyn, State Medical Societ 
N. Y., has recently undergone a reorgani 
vation under the direction of Dr. Willian Dr. | MeFar 
Schroeder, Jr., Commissioner of Hospitals fesse P 
of the teaching units of the Long Island Pennsvlva 1 Scl ] 
It is reported that this Hospital will be on uth orticl 
College Hospital. Dr. Philiip I. Nash (Fel unt Diss 
low), has been appointed Chief of Medi the Pe Med 
cine; Dr. Thomas J. Longo (Fellow), At 
tending in Medicine; Dr. Judson P. Pend o-oo | M1] 
ton (Fellow), Chief of Pediatrics; Dr. Na ae ae PI 
tion 7 Beers (Fellow i and Dr. J M Vat dated General H 
Cott (Fellow), members of the Consulti oo. ae , 
Staff ( 
Dr. k. Sanborn Smit! \ssociate D; 7 
Mo., and lecturer on Pediatrics in the Kirks 
Grim-Smith Hospital and Clinic, Karksvill oe ; 
ille State Teachers College, has beet ‘ y 
placed on the State Board ot Health b 7 ‘ : 
Governor Caulfield a 
Dr. Carl V. Vischer (Fellow), PI | 
la, is the author of a case report, “4 
Icerative Colitis-Pertoration ind Pe ) P. | ( 
which was published in the Septembet NY 4 ed Pre 
number of the Hahnemannian Monthl Puber \ { 
‘ I 
[ry John \. Lichty (Fellow and Regent 1) Nic 
a recent meeting of the Seventh District i ti S S 
ledical Society, held at the Clifton Spring 
Sanitarium & Clinic, Clifton Springs, N. \¥ ' 
is re-elected Secretary of the Societ : D M . . 
ensuing two years. Papers were r lelphia, P ' 
the meeting by Dr. L. G. Rowntree (lel Ue 7 dire 
v) of the Mayo Clinic, Dr. Edward Arch- Childhood, With a M 
id of McGill University, Dr. Louis Ham- [| -SPProprial 
in of Johns Hopkins University, and D1 Indi eb 
rank A. Kelly of Detroit Scrsecs the Medi 
vanl t ‘ ( 
Dr. C. Harvey Jewett (Fellow), of th 
iiton Springs Sanitarium & Clinic, Dr. Solis-Cohen al 
ctober 8, as President of the QOntari Dr. Rachel Asl 
ounty Medical Society, presided at a dit Fresh Blooe x 
in celebration of his father’s, Dr. John Pathological Societ 
oti = 


Jewett, fiftieth anniversary in practi 


County D1 





ett’s 
the 
servi 

licine 
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Under the Secretaryship of Dr. Harold 
Swanberg (Fellow), Quincy, Ill., the Adams 
County Medical Society of Illinois held its 


annual fall clinical conference at 


October 14. The was known as 
the “All-Philadelphia Program,” since every 


faculties of 


program 


speaker was selected from the 
the School of Medicine and of the 
School of Medicine otf the 


Grad 
uate University 


of Pennsylvania. 


Chicago, 
Medical 


on “Fun 


(Fellow), 


County 


Dr. Leroy H. Sloan 
addressed the Winnebago 


Society, Rockford, Ill., October &, 


damental Principles in Neurologic Diag 
nosis. 
Dr. Louis A. M. Krause (Fellow) Balti 


more, Md., at the opening of the fall s¢ 
mester of the University of Maryland School 
promoted to Assistant 


ot Medicine, was 


Professor of Medicine. 

Dr. Anton J. Carlson (Fellow) and Dr. 
Arno B. Luckhart of the University of Chi- 
produced a_ film 


cago have 


movements of the alimentary tract in ex- 
perimental animals. This film 
ed before the Omaha-Douglas 


Medical Society 


was present- 
( Nebraska ) 


on September 24. 


Dr. Nelson G. Russell (Fellow), Buffalo, 
N. Y., has been appointed to the chair of 
professor of medicine in the University of 


Buffalo School of Medicine. 


At the recent annual meeting of the Med- 
ical Society of the State of Pennsylvania at 
Erie, Dr. William T. Sharpless, West Ches- 
elected President; Dr. 
V. Patterson (Fellow), dean of 
Medical College, Philadelphia, 
president-elect ; and Dr. Alexander H. Stew- 


ter, Pa., was Ross 
Jefferson 
was made 
art (Fellow), Indiana, Pa., was elected one 


° . 7 ° 
of the vice presidents. 


Dr. Roy R. Snowden (Fellow), Pitts- 
burgh, Pa., addressed the Mahoning County 
Medical Ohio, 


tember 17, on nephritis. 


Society, Youngstown, Sep- 


Quincy, 


showing the 
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Phila 
Count 


(Fellow), 


Summit 


Dr. Arthur C. Morgan 


delphia, Pa., addressed the 


(Ohio) Medical Society, Akron, October & 
on “The Treatment of Acute Cardiac Trage 
dies.” 


Dr. Abraham H. Aaron 
falo, N. Y., addressed the 
(Ohio ) Medical Si ciety, () tober 


Gastro-Intestinal Therapeuti 


OBITUARY 


Dr. Rudolph Wilham Gelbach ( Fel 
Hoboken, N. J 
summer home, Keene Valley, N. \ 


low ), died at his 


\ugust 2, 1929, of recurrent carci 


noma of the kidney - aged y 


Dr. Gelbach was born in Pfalz. Ger 


many. November 30, 1857, was edu 


cated in the Universities of Strass 
burg, Munich and Wurzburg, filled the 
compulsory term of military service 
by work in military hospitals, and re 
from. the 


i88r. He 


ceived his medical degree 


University of Munich in 
came to America in 1883, and for two 
years practiced in Mendota, Illinois 
Coming to Hoboken, New Jersey, in 
1886 to visit his parents, he was in 
duced to help an older physician who 
was ill, and he was soon so busy that 
he abandoned his plan to return to 
Illinois and remained in Hoboken for 
the rest of his active life. 
Dr. 
visiting surgeon at St. Mary’s Hos 


For many years, Gelbach was 


pital, Hoboken, visiting physician at 
Christ Hospital, Jersey City, and con 
sulting physician at North 
Hospital, Weehawken, and at the Fart 


Hudson 
Sanatorium, Hoboken. He was know: 
throughout Hudson County for his 
skill in diagnosis, and is said to hav 
kept 


with all new methods of diagnosis an 


himself thoroughly conversant 
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treatment. He was always ready to trips. He hunte 


assist other physicians in emergencies from the Rocky Mountains, 


; r . 
New bDTUNSWICK, 


without thought of remuneration; his 


ready, spontaneous wit and humor 


made him a most agreeable associate. 


SP1T¢ 


During the last three years of his dition, he trave 


life, he gave up private practice and Italy, Sicily, Tum 
confined his work entirely to consul Survivi Dr. Ge 
tations. In October, 1927, he undet one daughter 
went nephrectomy, made a good re sisters 

covery and was comfortable for over He was a met 
one year when recurrence in abdom sey State Medical 


mal glands caused his death on August Hudson County 
2 of this year. 
Dr. Gelbach’s 


hunting; he had a 


New 
had been al Kell 


for his Colle 


chief diversion was 


wonderful collec 


tion of animal heads to show 


ot 
INTERNAL MEDICIN:i 


Octohe r, 1920 


ANNALS Ol 


United Stat 2,135 
Canada . =6 
Panama and the Canal Zon 8 
Hawaii { 
German: 3 
Mexico 3 
Porto Rico 3 


Australia, Cuba, India and Philippine 


Islands (2 each) es s 
Argentine, Belgium, Central America, 


China, Denmark, England, France, 


Haiti, Italy, Japan, Java, Roumania, 


Russia, South Africa and Switzer 


land (1 each) 


Mexico and Afric; 


Mi clical 
\merican Medical 


] 


York \cadenmy 


mW 


and brought 
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game 
Labrador, 
lower California, 
In Octole r, 1928, 


] 


eted physical con 


the New Jet 
\ssociation, the 
society, the 
\ssociation, the 
of Medicine, and 


of the American 


ve of Physicians since 1920 
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Alabama 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
Dist. of Columbia 
Florida 
Georgia 
Idaho 
Illinois 
Indiana 
lowa 
Kansas 
Kentucky 
]ouisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
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Mississippi 
Missouri 
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Nebraska 


New Hampshire 





THE UNITED STATES 


New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 

Utah 

Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 

W voming 


October 16, 1 ified Correct 


LOVELAND, 


utive Secretary 


crest 


Sito 


